g@ In the laborious sizing process 
of Agricola’s time one size of 
particles was retrieved at each 
screening level of the gravity- 
operated plant shown in the ac- 
companying picture. When a 
load was dumped at the top of 
the chute each operator emptied 
the residue of his crude screen 
in a pile beside him and received 
a new charge of unclassified 
material. The men in the fore- 
ground are sieving with the aid 
of tubs of water. 


Illustration from Agricola’s De Re Metallica, 
A. D. 1566 
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PAPERS 


PROBLEMS IN THE UTILIZATION OF PENNSYLVANIA FIRE CLAYS * 


By Frep A. HARVEY 


I. Introduction 


The major portion of the ceramic wealth of 
Pennsylvania is derived from fire clays which 
occur in the coal measures of the Allegheny and 
Pottsville formations. These two geological for- 
mations, of Pennsylvanian Age, the Allegheny 
lying directly above the Pottsville, vary in thick- 
ness from 250 feet to as much as 1000 feet with an 
average of about 400 to 500 feet. They are sedi- 
mentary in origin and include almost a score of 
distinct coal and clay strata of varying impor- 
tance. There are also several limestone measures, 
but the shales and sandstones constitute by far the 
greater part of the two formations taken as a 
whole. 

Statistics showing the value of the fireclay 
wealth of Pennsylvania are seldom given in a form 
to show the true picture. 

The Mineral Year Book 1932-33 (pp. 639-645) 
presents tables for 1933 and a diagram showing the 
total values of clays sold each year from 1909 to 
1932. In 1932 the amount was $615,413 and 
the average from 1924-1930 was about 2.4 times 
this figure. ‘The vast tonnage manufactured by 
the original producer into brick, hollow tile, sewer 
and drain pipe, fire brick, etc., is not included”’ in 
these figures. 

Pennsylvania ranks first in the United States 
not only in the value of refractories produced 
but also in the total value of all ceramic products, 
the latter totaling $257,000,000, in round num- 


* Presented at a symposium on “Colloids”? under the 
auspices of the School of Mineral Industries, Pennsylvania 
State College, and the Pittsburgh Section of the American 
Ceramic Society, October 6, 1934. Received October 20, 
1934. 


bers, for the year 1928.! The value of refractories 
alone produced in Pennsylvania in 1928 was over 
$31,500,000. With figures of this magnitude, one 
wonders why the appropriations of state funds 
for research on ceramic materials are so meager. 


II. Fireclay Formations 


Although the Allegheny and Pottsville forma- 
tions cover an area of vast expanse, clay of a 
quality satisfactory for refractories is far from 
plentiful. Good flint fire clay in particular is a 
rarity rather than a common occurrence. Out of 
5000 acres in a certain property diamond drilled 
by the Harbison-Walker Company in a district 
supposed to contain high-grade flint fire clay, only 
200 acres of usable clay were found. The main 
reason for studies on purification of fire clays is the 
scarcity of high-grade flint fire clay. 

To form a clear picture of the importance of the 
clays in the Allegheny and Pottsville formations, 
it is well to keep in mind that their outcroppings 
in Pennsylvania represent only a part of their 
entire extent. The same formations and, in 
general, even the same clay measures are of great 
importance in West Virginia, Ohio, and Kentucky, 
as well as in Pennsylvania. In fact, the Alle- 
gheny and Pottsville formations contain nearly all 
of the fire clays of economic importance in each 
of these states. 

The outcroppings of the Pottsville and Alle- 
gheny rocks in Pennsylvania are shown in Fig. 1. 
Entering the state through Mercer and Lawrence 
Counties on the west, they continue eastward 


1 J. B. Shaw, ‘‘The Ceramic Industry of Pennsylvania,” 
Penn. State College Bull., No. 7, 1930. This figure includes 
lime and Portland cement, 
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OUTCROPPINGS OF ALLEGHENY AND POTTSVILLE 
FORMATIONS iN PENNSYLVANIA 


Fic 1. 


until discontinuities are met with in the moun- 
tainous area. Again the same formations bob 
up in the anthracite regions, where, however, the 
clays as well as the coals are considerably altered 
as compared with those in the west and central 
outcroppings. 

Although there is a certain degree of continuity 
in the occurrence of the formations under dis- 
cussion throughout Kentucky, Ohio, and Penn- 
sylvania, it must not be concluded that the clay 
measures are uniform in character throughout 
this area. Ina number of districts the clays are of 
little or no value in their natural condition. Clay 
strata which may be the basis of manufacturing 
operations in a certain ceramic district may be of 
inferior quality and of no economic importance in 
other districts. However, one or two clay meas- 
ures, notably the Lower Kittanning, occur with 
remarkable consistency throughout a major part 
of the entire Allegheny outcroppings. 

To picture the manner in which the important 
clays outcrop, it is essential to keep in mind that 
the normal dip of the sedimentary beds in western 
Pennsylvania is southeasterly at about 10 to 20 
feet per mile. On account of this dip, the out- 
croppings of the older rocks lie to the northwest 
of the younger. This relationship is shown by 
Fig. 1, the Pottsville outcropping being shown 
mainly to the north of the Allegheny. Two 
younger coal-bearing formations, the Conemaugh 
and Monongahela, occur immediately above the 
Allegheny, but the clays are in general either 
spotty in appearance or quite impure. It is in- 


teresting to note that the Pittsburgh or No. 8 
coal which occurs near the base of the Mononga- 
hela is topped with about two feet of a plastic 
clay which, because of unsuitability for roof, must 
C. R. 


quite often be removed from the mine. 
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Fettke of Carnegie Institute of Technology, Pitts- 
burgh, Pa., has run some tests on this plastic clay 
and has found that the P.C.E. (fusion point) of 
some samples is as high as cone 27. This is one 
to four cones low as compared with the plastic 
clays of the Allegheny formation being mined in 
this state for refractory purposes, but is suffi- 
ciently close to justify the hope that purification 
would make it of economic value. 


III. Properties of Flint Clay 


Pennsylvania’s first rank position in the manu- 
facture of refractories is directly traceable to its 
possession of a wealth of flint fire clays of high 
refractoriness and high degree of purity and to its 
geographic position. These clays are hard and 
flint-like and develop exceedingly little plasticity. 
Their refractoriness is higher than that of plastic 
and semiflint clays and, aside from this feature, 
they have other unique properties of distinct 
value. In the first place, they have negligible 
drying shrinkage as compared with as much as 5% 
linear shrinkage in many plastic clays. High 
drying shrinkage usually results in a high per- 
centage of breakage in the manufacture of ceramic 
ware. The use of flint clay as the major constitu- 
ent of a refractory batch holds the drying shrink- 
age to a minimum and permits the manufacture of 
large and complicated shapes. Another charac- 
teristic of flint clays which is being more and 
more appreciated is that their resistance to slaking 
in water makes it possible to control accurately 
the size of grains present in the refractory prod- 
uct. The purity and refractoriness of the flint 
clays are not the least important characteristics. 

The contrast between a flint clay which does 
not slake in water and a plastic clay which does 
slake is shown by the following screen analyses: 


Flint Clay 
Initial After 
sizing wetting 
(%) (%) 
Pass 6-mesh, held on 10-mesh 9 8 
61 60 
65- “ 30 32 
Plastic Clay 
28-mesh 19 2 
28- * 38 3 
65- ‘150- 14 1 
150- “ 29 94 
IV. Why Flint Clay Resources Should Be 
Conserved 


This ability to hold the drying shrinkage of the 
batch to a low figure and to size the grind is so 
necessary that when the flint-clay resources are 
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exhausted it will be necessary to resort to the 
expensive practice of prefiring or calcining an 
equivalent amount of plastic or semiplastic clay. 
This procedure is now followed in continental 
Europe. The cost of refractories must then nor- 
mally be expected to increase. As time goes on, 
we shall realize, perhaps more strongly than we 
now do, the necessity of stretching our flint-clay 
reserves as far as they will go by careful selection 
and by purification when possible. 


V. Possibility of Purifying Fire Clays 


The subject of purification of clays is in itself 
of great importance, but there is a second problem 
which must be studied at the same time. To 
purify a clay successfully, it must usually be 
ground to a very fine state, at least fine enough so 
that it will all pass a 100-mesh screen and some- 
times much finer. To produce successful refrac- 
tory brick according to present-day practice re- 
quires that at least 50% of the batch consist of 
particles coarser than 65-mesh. These two op- 
posing requirements must be reconciled. We 
must either learn to produce brick from an ex- 
ceedingly fine ground batch or develop an eco- 
nomical method by which the fine ground purified 
clay can be sintered into dense grains sufficiently 
coarse for present-day practice. 

Typical chemical analyses of Pennsylvania 
flint fire clays are given in Table I. 


TABLE I 

I II III IV 

(%) (%) (%) (%) 
Silica 45.12 45.32 46.68 45.20 
Alumina 36.87 36.60 35.94 36.09 
Iron oxide 1.56 1.65 2.18 2.63 
Titania 1.58 1.60 1.62 1.66 
Lime O17 0.22 0.34 0.36 
Magnesia 0.26 0.30 0.16 0.26 
Alkalis 1.22 0.96 1.47 
Ignition loss 13.97 13.00 13.00 12.50 
P.C.E. (cone) 33-34 33-34 33 33-34 


Figure 2 illustrates a normal section in a flint- 
clay mine in the Pottsville formation. Each of 
the five types of clay may be from one to three 
feet thick, even thicker in some places, and cer- 
tain of the types may be completely absent in 
others. The plastic clay occurring at the top of 


these flint clay-bearing measures is rarely used in 
Pennsylvania, although it is mined in Kentucky. 
The flint clay is usually mined separately, while 
the burley clay, which is intermediate in proper- 
ties between the flint and semiflint, may be mined 
either with the semiflint or with the 


flint 


clay, depending on its 


quality. The sandy = 

semiflint clay at the 

bottom of the deposit 

is rarely used. 
The sandy clay 

might logically be ex- oer 

pected to yield itself 2 

fairly easily to purifi- 

cation. It should be Smor Gar 

borne in mind that Faz 

clay which is passed - 


over and left in the 
mine can not later be 
recovered, so that if 
this clay is ever to be used it must be mined 
with the rest of the clay. There is a very 
practical problem for the average refractories 
manufacturer in the balance between the amount 
of flint and soft (or semiflint) clay produced. If 
brick mixes cannot be adjusted to use all of the 
clay in practically the proportions which the mine 
produces, there will be an accumulation of one 
type or the other, usually the soft clay. This 
may mean the storing of huge quantities of clay 
which are of doubtful value, or which must be 
held for a long time. 


Fic. 2.—Typical section 
in Pennsylvania flint-clay 
measures. 


VI. Fire Clays for Bonding Purposes 


In the manufacture of refractories, the flint clay 
may be bonded with semiflint or with plastic clay. 


TAPRLE II 
TypicAL ANALYSES OF SEMIFLINT AND PLASTIC CLAY 
Semi- Semi- Semi- 
flint flint flint Plastic Plastic 
I II Ill I II 
Silica 49.58 47.10 49.77 55.30 56.60 
Alumina 33.50 34.12 33.60 28.15 27.56 
Iron Oxide 1.67 Zak 2.25 2.35 2.66 
Titania 1.50 1.60 1.53 1.25 1.20 
Lime 0.49 0.32 0.45 0.30 0.36 
Magnesia 0.35 0.41 0.54 0.36 0.55 
Alkalis 1.85 1.67 1.94 1.61 2.65 
Ignition 
loss 10.00 9.18 10.00 10.34 8.70 
(cone) 31-32 31-32 31-32 28-30 28-29 


Most of the high-heat duty fireclay brick made 
in Pennsylvania consist of a flint clay as the major 
constituent, bonded with a lesser percentage of 
semiflint or soft clay; a third component repre- 
senting calcined material may be used. For cer- 
tain refractories, however, a more plastic clay 
than the semiflint is required. Since the flint 
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Fic. 3.—Kaolin deposits in central Pennsylvania. 


clay measures are rarely the source of a depend- 
able supply of plastic clay (for use in refractories), 
clay of this type is generally obtained from the 
Lower Kittanning clay measure which lies in the 
Allegheny formation, on the average about 250 
feet above the flint clay in the Pottsville forma- 
tion. 

The semiflint and plastic clays in general are 
less pure than the flint clays and should lend them- 
selves more readily to purification. Since they 
are used to bond the flint-clay particles together, 
they can be reduced to a fine state of subdivision 
without introducing the problem mentioned 
under flint clay where a certain proportion of 
coarse grains is necessary. In general, the semi- 
flint clays are less plastic than manufacturers 
prefer them to be and the plastic clays are 
not as pure as is desirable. This introduces a 
third problem, the study of which should prove 
highly profitable, namely, the improvement in 
plasticity. Some of the manufacturers of re- 
fractories in Europe have studied their clays very 
successfully and by increasing the plasticity have 
been able to reduce the quantity of bond clay re- 
quired to less than half that normally used in this 
country. By increasing (at the same time) the 
percentage of grog, or calcined clay, they claim to 
be producing a superior product. While their 
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processes do not appear to be applicable, without 
change, to refractories manufactured in this 
country, there is little question but that they are 
susceptible of adaptation to our conditions and 
clays. 

The Lower Kittanning clay is the most valuable 
of the plastic coal measure clays, finding use in 
every branch of the ceramic industry. In the re- 
fractories industry it is used as the principal con- 
stituent in intermediate heat-duty fireclay brick, 
in ladle brick, and in lesser percentages for bond- 
ing high-heat duty fireclay brick. The Lower 
Kittanning clay attains the most advantageous 
combination of refractoriness and bonding 
strength in Lawrence and Scioto Counties in 
southern Ohio. Clay from this area, which has 
been weathered, has for many years been shipped 
in large tonnages for use with molding sand, for 
saggers, and for many other purposes for which it 
is uniquely suited. As probably indicative of 
future trends, it is interesting to note that even in 
that area where the clay is purest, efforts are now 
being made to improve it by removal of impurities. 
This study is being carried out at the Ohio State 
University. 

There is a possibility that some of the Pennsyl- 
vania plastic clays could be purified and their 
plasticity increased to a point where they would 
serve the same purposes as the Ohio clays. 

The same geologic formations which yield fire 
clays of great value in western Pennsylvania out- 
crop again in the anthracite coal region. Here, 
however, they are greatly altered as compared 
with those in western Pennsylvania. Although 
little use is made of these clays, they are said to 
develop a fair degree of plasticity. Our own tests 
indicate that they may be amenable to the neces- 
sary beneficiation which would permit their use in 
refractories. 


VII. Occurrence of Pennsylvania Kaolins 


While the coal-measure fire clays provide by 
far the major part of the raw materials used in the 
refractories industry, kaolins found in a number of 
deposits in central Pennsylvania are also utilized. 
These are siliceous clays derived from the weather- 
ing of impure sandstones and the argillaceous 
measures which occur with them. 

Figure 3 shows particular locations at which 
these clays have been worked.? One of these de- 


2 Revised from p. 92 of U. S. Geol. Surv. Bull., No. 708, 
by Ries, Bayley, and others. 
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posits, no longer operating, is only about six 
miles west of State College. With the exception 
of the deposits at Petersburg and Shirleysburg, 
all of these deposits represent material derived 
from the weathering of Cambrian sandstones or 
other measures which are associated with them. 

Clay from the Petersburg and Shirleysburg de- 
posits are said by Ries* to be derived from the de- 
cay of shaly measures associated with the Oris- 
kany sandstone. 


VIII. 


A key to many characteristics of refractory 
clays is obtainable from data which show the 
porosity of clays after firing to various tempera- 
tures. Such data are given in Fig. 4. The test 
pieces were cylinders 1!/2: inches high and 1'/2 
inches in diameter made from semidry batches 
(about 6% water). 

(1) General Discussing them first in the broad- 

est terms with the purpose of am- 
plifying them later: the sample of Blair County 
kaolin was open firing as is characteristic of 
siliceous clays high in quartz but low in other im- 
purities; the Shirleysburg kaolin became exceed- 
ingly dense and the shrinkage was extremely 
rapid between 1150°C and 1250°C, probably indi- 
cating the presence of a single major impurity; 
the semiflint clay exhibited more favorable char- 
acteristics, the decrease in porosity taking place 
at a uniform rate, perhaps indicating the absence 
of any one major impurity, and probably only 
small percentages of those impurities which are 
present; the flint clay did not become dense at the 
temperatures shown here; the plastic clay was 
similar to semiflint clay in exhibiting a gradual but 
continuous densification, although it attained a 


lower porosity. 

‘ The flint clays utilized for re- 
fractories manufacture in Penn- 
sylvania are of high quality, but there are great 
beds of clay, now being passed over, which may 
be made use of if means of cheap beneficiation 
should become available. Typical of these is the 
Bolivar flint clay, whose main field lies in West- 
moreland and Fayette counties and which in 
many places is rendered unfit for use due to the 
presence of concretionary masses of iron oxides 
and quartz. Attention has been drawn in the 
past to the high-alumina and nodule flint clays, 


Some Characteristics of Clay Types 


* Loc. cit. 
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Fic. 4.—Firing behavior of various clay types. 


since these have been recognized as a possible 
source of diaspore. Their high content of iron 
oxides which may be equivalent to 5% or even 
20% FeO; has stood in the way of their utiliza- 
tion. At the present time, it appears that the 
latest efforts to purify these nodule clays by mag- 
netic separation may be successful, if the per- 
centage of recovery can be maintained high enough 
to make the process of economic value. 
(3) Semiflint With semiflint clays, efforts at 
Clay beneficiation should be directed 
toward an increase in plasticity 
which would improve their bonding power. 
The clays are quite refractory (P.C.E. about 
31-32), and the percentages of impurities that are 
present are relatively low. 
(4) Plastic Clay In a typical deposit of Lower 
ower Rit- Kittanning plastic clay as be- 
tanning) ing mined in Armstrong 
County, it is possible to sepa- 
rate the clay into two types, one much lighter in 
color than the other. A petrographic examina- 
tion by C. R. Fettke has shown that the pyrite 
(iron sulfide) is confined largely to the dark clay. 
Both types contain sericite (mica) and quartz, 
the sericite being more common in the light clay, 
and quartz more common in the dark. The com- 
bined effect of these impurities is to lower the 
fusion point of the clay to a resultant P.C.E. of 
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Fic. 5.—Relationship between ignition loss and silica 
content in Blair County kaolin. 


from cone 27 to cone 29. In an effort to improve 
a similar clay for use in white ware, the Ohio State 
University has recently investigated magnetic 
separation on wet and dry clay, sedimentation, 
and film flotation. The most success, up to date, 
has been attained by the use of the film-flotation 
process. 

, A chemical analysis recently 
—diaguamaael made on a sample of clay from 


any Scranton, Pa., follows: 

(%) (%) 
SiO, 61.34 CaO 0.19 
Al,O; + 22.72 2.94 
F e203 2.86 Na,O; 0.48 
MgO 0.60 Ignition loss 7.30 


In studying this analysis, 7‘teation is at once 
focused on its high silica content, which alone 
would not prohibit the use of the clay, but which 
occurring with such unusually high percentages of 
iron oxide and potash materially lowers its refrac- 
toriness. An actual test showed a P.C.E. of cone 
26, which is a trifle too low to suggest the use of the 
clay in refractories other than ladle brick. A 
petrographic examination of this clay by Dr. 
Fettke indicates that the potash is present as 
sericite and that considerable fine quartz is also 
present. If the amount of the impurities could 
be reduced, the clay would be sufficiently refrac- 
tory. 
(6) Blair County Considerable study of _the 
: clay in one deposit derived 
actin from Cambrian measures 
(Blair County) has shown that it consists of 


3 Myril C. Shaw, “Refining of Clay by Film Flotation,” 
Ceram. Age, 24 [2], 43-44 (1934). 
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kaolinite, or other kaolin mineral, and chert, 
and that other impurities are almost wholly 
absent. This clay has worked well as the bond 
in silica fire clays for use in laying up silica brick. 
Since its high silica content is advantageous for 
this use, there is in this particular case little or 
no incentive for improvement by its removal. 

The fact that only two minerals (kaolinite and 
chert) exist to any appreciable extent in this clay 
has led to the development of a unique control 
method, by which the silica content of the clay 
can be estimated with remarkable accuracy merely 
by determining the ignition loss. The nature of 
this relationship is shown in Fig. 5, where the re- 
sults of 68.actual analyses of kaolin of different 
selections taken from the same quarry are 
plotted. In the latest check on the dependability 
of this curve for use in predicting the silica con- 
tent of the clay, it was found that the average 
error in ten samples was only 0.4% SiOz, and that 
the maximum error was 0.9% SiO». 

(7) Shirleys- Kaolin derived from the Oris- 
burg Kaolin kany measures, also siliceous in 

character, has been found to be 
ideally suitable for use in silica fire clays, wherein 
it is combined with ground quartzite and silica 
brick bats. .It has found a wide market in the 
steel and glass industries. More plastic than the 
kaolins of Cambrian derivation, it bonds more 
satisfactorily at high temperatures, due to the 
occurrence of an appreciable percentage of potash 
minerals. 

In regard to vitrification behavior, this kaolin 
is similar to the imported Klingenberg pot clay. 
Its most unusual characteristic is that it becomes 
dense and vitreous at a relatively low tempera- 
ture. This is shown by Fig. 3. It should be 
remembered that these tests are made using 1!/»- 
inch cylinders pressed from 20-mesh clay which is 
merely dampened. Much of the clay in this de- 
posit would be unsuitable for use in such products 
as floor and wall tile due to the skin bloating or 
pimply appearance indicated in Fig. 6. It is 
possible that the impurities which cause this effect 
could be removed by proper treatment. 

In seeking a wider use for this type of clay, 
which occurs abundantly in central Pennsylvania, 
thorough petrographic studies would be expected 
to yield information of value, although the 
fineness of mineral grain is a great difficulty. An 


‘The equation of the line is SiO, = 98.8 — 4.3 X ig- 
nition loss 
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1800°F 2000°F 2200°F 
Fic. 6.—Briquettes of rejected type of Shirleysburg 
kaolin at various firing temperatures. 


examination of one of these kaolins was recently 
made by C. S. Ross of the U. S. Geological 
Survey whose investigations with Paul F. Kerr 
of Columbia University have recently clarified 
our ideas on the kaolin minerals.° He identified® 
(1) kaolinite, (2) beidellitic clay mineral, (3) 
sericite, (4) quartz, and probably feldspar. 

We have made a great many chemical analyses 
and P.C.E. tests of clay from one of these deposits 
of Oriskany derivation and have formed a working 
hypothesis which explains the behavior of the clay. 
Assuming its derivation by the weathering or 
leaching of muscovite mica, we have evidence in 
its high potash content that considerable mica re- 
mains in the clay. Perhaps it occurs in the man- 
ner reported by Galpin,’ who states that in some 
potash-bearing clays, crystals can sometimes be 
observed to form an unbroken series whose optical 
properties lie between those of muscovite and 
kaolinite, and that every degree of variation from 
one mineral to the other appears. Again looking 
for rapid control methods, we theorized that since 
kaolinite contains 14% combined water and mus- 
covite contains 4.5%, the ignition loss deter- 
minations might be a sufficient index to the 


5 C.S. Ross and P. F. Kerr, U. S. Geol. Surv. Professional 
Paper, No. 165E (1931). 

6 Personal communication, 

7S. L. Galpin, ‘‘Studies of Flint Clays and Their As- 
sociates,’”’ Trans. Amer. Ceram. Soc., 14, 301-46 (1912). 
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amount of muscovite present as an accessory 
mineral. Likewise we could expect to find a 
further relationship between ignition loss and re- 
fractoriness. The justification for these expecta- 
tions was established to a certain degree by actual 
tests. Figure 7 shows the degree of correlation 
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Fic. 7 —Relationship between ignition loss and refrac- 
toriness in Shirleysburg kaolin. The four larger dots 
represent the weighted averages of all samples in the zones 
bounded by the vertical dashed lines. 


established between ignition loss and P.C.E. in 
testing a considerable number of samples, many 
of which were not of usable quality. 


IX. Summary 


In this paper an effort has been made to show 
the location and some of the characteristics of the 
principal refractory clays found in Pennsylvania. 
A few of the many problems connected with these 
materials have been emphasized in the hope that 
studies will be undertaken by those qualified to 
prosecute them. It is believed that the desira- 
bility of purification of the clays themselves has 
been established. 
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R. E. Birch for gathering much of the material which has 
been presented. 

RESEARCH DEPARTMENT 


HARBISON-WALKER REFRACTORIES COMPANY 
PITTSBURGH, PENNSYLVANIA 


oe 
] 
SS Go 
Sail 
. 


STUDY OF SAGGER BODIES* 


By Georce A. Loomis 


ABSTRACT 


A laboratory study was made of a series of sagger bodies 
with the object of developing a body of sufficient strength 
in the dry and fired state to permit using saggers with 
thinner walls and with better heat-shock resistance than 
the normal sagger body, thereby increasing the sagger life. 

Bodies containing talc with lime impurity as contrasted 
with bodies containing pure talc had lower expansion and 
better heat-shock resistance. Bodies containing either 
pure or impure talc had less tendency to sag than did the 
clay bodies without talc. 

Bodies in which a finer grog was used than that normally 
employed in commercial sagger bodies had a much higher 
dry and fired strength than the coarse grog bodies of like 
composition. In the case of bodies having Georgia kaolin 
and Ohio fire clay, the finer grog bodies with talc as a com- 
ponent had better heat-shock resistance than a coarse 
grog body of the same clay composition but without talc. 


I. Introduction 


The purpose of this study was to develop a 
body of sufficient strength to permit the reduction 
of sagger-wall thickness and to give better heat- 
shock resistance in order to increase sagger life. 

Talc is being used in sagger bodies to improve 
their strength and heat-shock resistance. Re- 
ports differ, however. Where no benefit is 
apparent the grade of talc used has been con- 
sidered responsible. Another factor, not taken 
into account, is that the effect of talc may differ 
with the type of clays used. 

Thiemecke,! using a pure grade of talc, found 
an improvement in properties with increasing 
talc up to 25% of talc, with maximum benefit 
obtained with 15%. However, by using coarse 
grog (6- to 16-mesh) with 25% talc, he obtained 
improvement in fired transverse strength of only 
6.5%. This slight increase in strength would not 
justify reducing the wall thickness of the saggers. 


II. Composition of Bodies 


In the present study two grades of talc were 
used and several combinations of clays. Two 


* Presented at a joint meeting of Whitewares Division of 
Ohio Ceramic Industries Association and Pittsburgh Sec- 
tion of American Ceramic Society at New Castle, Pennsyl- 
vania, May, 1934. Received June 20, 1934. 

1H. Thiemecke, ‘‘Notes on Cone 10 Sagger Bodies with 
Talc as a Component,’’ Jour. Amer. Ceram. Soc., 17 [1], 
2-6 (1934). 


sizings of grog were employed, the grogs being 
of the same composition as the bodies as a whole. 
In some of the bodies calcined kyanite was used 
in combination with talc and clay. 

The compositions of the grogs and bodies are 
given in Tables I and II. The percentage of 
grog was varied in order to have about the same 
percentage of raw clay in each body. 

All of the clays, including the Georgia kaolin, 
were ground and screened through 14-mesh. 

The tale designated No. 1 is a pure grade 
which, according to the producer’s analysis, is 
close to the theoretical composition, while No. 2 
is a grade which has several per cent of lime and 
is being used in commercial sagger bodies toa 
considerable extent. 


Note: Microscopic examinations were made of the 
two grades of tale by W. J. McCaughey of the department 
of mineralogy of Ohio State University. He reported as 
follows: 


Talc No. 1 is comparatively pure talc in aggregates of 
fine platelike particles. It is rather uniform in compo- 
sition with only an extremely small amount of calcite dust. 

Talc No. 2 is a mixture of tremolite and tale. Both the 
tale and the tremolite are in prismatic crystal fragments 
or in long needles. It is estimated that 30% of the mix- 
ture is tremolite. 


The calcined kyanite is a grade running about 
90% pure. It was ground to a fineness such that 
95% passed 100-mesh. 

For the grogs, dobies were fired to cone 10 in 
30 hours, the final temperature being held for 
about 4 hours. This heat treatment was pre- 
viously found to be equivalent to about 6 firings 
to cone 9 in a pottery tunnel kiln. 

The coarse grog was sized as recommended in 
the sagger study of the Bureau of Standards 
as follows: 4- to 8-mesh, 20%; 8- to 12-mesh, 
60%; and 12- to 20-mesh, 20%. 

The fine grog was sized between 10- and 48- 
mesh. The intermediate sizes were not closely 
graded in the fine grog series, but by using the 
same procedure in crushing and screening the 
sizing was found by screen analyses to be fairly 
close to the average of the series which was as 
follows: 10- to 20-mesh, 42.8%; 20- to 35- 
mesh, 37.6%; 35- to 48-mesh, 13.7%; and 


passed 48-mesh, 5.5%. 
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III. 


Bars, | by 1 by 7 inches, were molded for 
linear shrinkage, dry and fired modulus of 
rupture, and fired modulus of elasticity. Bars, 
1 by 1 by 14 inches, were made for sagging at 
high temperature, and round bars, °/; by 9 inches, 
were extruded for the linear thermal expansion 
determination. 

The bars were fired in saggers to cone 10 in 30 
hours, the final temperature being held for 4 
hours, obtaining less than one cone difference in 
heat distribution. 

The average of six bars was taken for linear 
shrinkages, 10 bars for dry strength, 12 bars for 
the fired modulus of rupture, both before and 
after subjection to heat shock. The strength 
tests were made on a 5-inch span. 


Test Procedure 


Note: The fired modulus of elasticity was determined 
as suggested in the Book of Standards of the American 
Ceramic Society, using three Ames dials. The first de- 
terminations were made on a 5-inch span as suggested. 
However, the deflections were so slight that the results 
were not considered reliable. The test was therefore re- 
peated using three 14-inch bars of each body on a 10-inch 
span. It is regretted that more of the long bars were not 
available for this test, but as the individual results were all 
within 15% of the respective averages the results were 
considered dependable. 


The average porosity of six half-bars of each 
body was determined. 
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The heat-shock tests were made by electric fan 
air-quenching on 12 bars of each body heated to 
900°C for one-half hour. Two heat shocks were 
made thus on each set of bars. 

The thermal expansion was determined for the 
temperature intervals 30°C to 150, 250, 350, 
450, 550, and 600°C. The results for duplicate 
specimens were in very close agreement. 


Notre: The thermal expansion determinations were 
made in the fused quartz expansion apparatus designed by 
the Bureau of Standards. The fired diameter of the test 
bar was 15 millimeters (about °/j. inch). They were 
ground to 200 millimeters (about 8 inches) in length. 


For the sag tests, the fired bars were set on 
fireclay knife edges, 12-inch span, without load- 
ing. The kiln was fired to cone 9 in 24 hours 
and then held constant for 6 hours, cone 11 being 
half down in all parts of the kiln at the finish. 
The sag was measured to the nearest 0.01 inch, 
allowing for the initial warpage determined be- 
fore the test. 


IV. Discussion of Results 


See Table III. Bodies containing fine grog 
are designated F, and coarse grog, C. 

Drying shrinkages were similar, ranging be- 
tween 3.6 and 4.6%. 

Dry transverse strengths were considerably 
higher with fine grog than with coarse grog. 


TABLE I 
COMPOSITION OF GROGS USED IN SAGGER BODIES 


Grog No. (% composition) 
G8 Gill 


G2 G3 G4 G5 G13 G16 G17 G18 G19 
Ohio plastic fire clay 40 75 63.75 60 52.5 52.5 40 63.75 52.5 
Crude Georgia kaolin 40 25: 21.25 20 17:5: F7:5 40 23:20 17:5 
Tale No. 1 20 15.0 20 10.0 15.0 10 15:0 15.0 
Talc No. 2 20 15:0 10.0 
Calcined kyanite (95% through 100-mesh) 15.0 20.0 
Tenn. sagger clay (A) 50 45 42.5 
Ky. plastic fire clay (B) 50 45 42.5 
Tenn. sagger clay (C) 42.5 
Ky. sagger clay (D) 42.5 
TABLE IIT 
CoMPOSITION OF SAGGER BopIESs 
S n 
4 5 6 composition). 617 18 19 

Grog (same No. as body) 35. 48 40:0 35. 33.33 33:33 35° 40 33.33 48 42.0 40.0 40.0 
Ohio plastic fire clay 26 39 38.25 39 35.00 35.00 26 38.25 35.00 
Crude Georgia kaolin AS: 11566: “12375: 
Tale No. 1 13 9.0 13. 6.66 10°06 5.8 9:0 9.6 
Calcined kyanite (95% through 100- 

mesh) 13238 1020 13.33 
Talc No. 2 13 9.0 6.66 
Tenn. sagger clay (A) 26 26.1 26.5 
Ky. plastic fire clay (B) 26 26.1 25.5 
Tenn, sagger clay (C) oe 


Ky. sagger clay (D) 
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TABLE III 
PROPERTIES OF SAGGER BODIES 


Linear Dry Linear Fired 

drying strength firing strength of elas- 

shrink- modulus shrink- Apparent modulus ticity 
Body age (Ib. / age porosity (Ib./ (1000 Ib. 


No. (%) sq.in.)  (%) (%) sq. in.) /sq. in.) 
2F 4.1 128 he 35.51 1558 1574 
2C 4.1 91 Ks 35.73 959 1482 
3F re f 137 2.0 31.65 1512 2058 
3c 3.7 87 1.7 32.30 900 1359 
4F 3.7 161 2.4 32.22 1703 2188 
4C 3.6 112 1.5 32.10 982 1535 
5F 4.2 171 2.4 31.40 1775 2090 
6F 4.1 189 2.0 30.25 2074 3127 
8F 3.9 171 1.9 30.63 1953 2937 

10F 3.8 169 2.4 34.72 1742 2653 

11F 4.0 162 2.4 30.76 1755 2627 

11C 3.6 2.0 31.07 1134 1910 

13F > i f 174 2.1 30.14 2021 2757 

16F 4.0 108 a 37 .34 1325 1661 

17F 4.0 155 3.4 32.20 1975 2970 

18F 4.4 153 3.1 o2.17 1883 2630 

18C 3.9 120 2.8 32.22 1230 1815 

19F 4.6 152 3.5 33.62 1873 2603 


Dry strength increased with an increase in the 
percentage of talc. 

The bodies containing Georgia kaolin do not 
show very definite trends in firing shrinkages and 
porosities with increasing talc content. The 
same grade of talc, however, caused a consider- 
ably greater reduction in the porosity of the bodies 
containing the Kentucky-Tennessee clays, al- 
though there was but little difference shown be- 
tween the 10 and 15% additions. (See bodies 
16F, 17F, and 18F.) 

Bodies containing the impure talc had a higher 
shrinkage and a lower porosity than the corre- 
sponding bodies containing tale No. 1. 

The fired strength or modulus of rupture of 
the fine grog bodies was from 50 to 75% higher 
than that of corresponding bodies of coarse grog. 

Increase in tale increased the strength more 
with the fine grog than with the coarse grog. 

With the exception of body 13F, bodies con- 
taining talc No. 2 had a higher fired modulus of 
rupture than did corresponding bodies con- 
taining talc No. 1. 

Bodies 6F and 13F, containing 20% of finely 
ground calcined kyanite, had the highest fired 
strength of the series. 

Referring now to the most outstanding results 
of the study, the differences in loss in fired trans- 
verse strength by heat shock shown by the re- 
sults are quite remarkable. Bodies 11F, 11C, 
and 10F, containing tale No. 2, the impure grade, 
and Georgia kaolin, had a loss in strength of 
only 8, 10, and 12%, respectively, compared 


Modulus 


Fired Total Total 
strength thermal thermal 
modulus Loss in expan- expan- 
after strength sion sion Sag on 
heat shock by heat 30- 30— 12-in 
R/E (Ib./sq. shock 250°C 600°C span 
(%) in.) (%) (%) (%) (in.) 
0.099 797 48.8 0.147 0.317 0.005 
0.065 728 24.1 0.149 0.314 0.015 
0.074 308 79.7 0.199 0.418 0.08 
0.066 364 59.5 0.11 
0.078 834 50.9 0.140 0.308 0.02 
0.064 739 24.7 0.142 0.315 0.02 
0.085 1099 38.1 0.120 0.278 0.00 
0.066 1083 47.8 0.130 0.305 0.00 
0.067 1261 35.4 0.121 0.285 0.01 
0.066 1527 12.3 0.084 0.207 0.02 
0.067 1611 8.2 0.089 0.227 0.06 
0.059 1014 10.5 0.090 0.223 0.06 
0.074 1408 30.3 0.103 0.262 0.015 
0.080 242 81.8 0.232 0.453 0.09 
0.066 311 84.3 0.191 0.381 0.03 
0.072 329 82.5 0.169 0.344 0.02 
0.068 418 66.0 0.168 0.339 0.03 
0.072 403 78.5 0.162 0.336 0.04 


with 51, 25, and 49%, respectively, for the 
corresponding bodies, 4F, 4C, and 2F, con- 
taining tale No. 1. Bodies 13F and 6F, which are 
similar bodies containing kyanite and Georgia 
kaolin, likewise showed a difference in heat- 
shock loss in strength in favor of tale No. 2. 

Both tales caused a considerable improve- 
ment in resistance to heat shock of the bodies 
containing Georgia kaolin. Georgia kaolin bodies 
with fine grog and talc, or talc and kyanite, had a 
higher heat-shock resistance than had the coarse 
grog body containing no tale or kyanite. On 
the other hand, tale apparently caused no im- 
provement in the heat-shock resistance of fine 
grog bodies containing the Kentucky-Tennessee 
clays. 

As a means of predicting the heat-shock re- 
sistance of sagger bodies, the U. S. Bureau of 
Standards has developed a chart showing the 
relation between fired modulus of rupture, fired 
modulus of elasticity in flexure, thermal ex- 
pansion, and resistance to heat shock.? The 
computed maximum fiber elongation of the clay 
or body, obtained by dividing the fired modulus 
of rupture by the modulus of elasticity, is plotted 
against the per cent thermal expansion between 
20°C and 250°C. The area in which the plotted 
point falls indicates the relative resistance of the 
saggers to heat shock. These areas show trends 


2 R. A. Heindl and L. E. Mong, ‘‘Selection of Clays for 
Saggers of Predetermined Resistance to Thermal Shock 
and Prediction of Sagger Life in Service,’’ Jour. Amer. 
Ceram. Soc., 16 [11], 601-606 (1933). 
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as determined upon a large number of clays. 
This chart with present study results plotted is 
shown in Fig. 1. The temperatures shown are 
those at which the saggers failed in the Bureau of 
Standards heat-shock tests. All the bodies 
which had good resistance to heat shock in the 
present study fell in the upper left hand area of 
the chart, this area being the one of best resistance 
to heat shock in the Bureau of Standards’ study. 
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Fic. 1.—Showing the location of the bodies in the 
present study on a reproduction of the U. S. Bureau of 
Standards chart for predicting the heat-shock resistance 
of saggers made of the bodies. 


The cause of the decided difference in the 
effect of the two talcs on thermal expansion and 
heat-shock resistance has not been determined. 
Microscopic examination of thin sections of 
specimens of Bodies 11F and 4F failed to show 
any noteworthy difference in mullite develop- 
ment or to give any other adequate explanation 
of the marked difference in thermal expansion 
and heat-shock resistance. 


Norte: Microscopic examinations and photomicro- 
graphs were made of thin sections of fired specimens of 
bodies 11F, 4F, 6F, and 18F by A. M. Brant of the depart- 
ment of mineralogy of Ohio State University. He re- 
ported as follows: 

Body 11F: There is considerable quartz in sharp grains, 
some relatively large; very few are rounded. The par- 
ticles of grog, however, show a rounded outline with a rim 
of glassy material. Much of the grog was torn out in 
making the slide. The grog blends into the main mass and, 
of the four sections examined, has the least noticeable 


difference in structure. The tale and tremolite have re- 
tained their lath-like shape and are in overlapping parallel 
lines having the appearance of flow structure. These 
grains have altered and show a low birefringence between 
crossed-nicols. An anisotropic crystalline phase was ob- 
served as an interstitial material between the laths of 
altered talc and tremolite. It has positive elongation and 
is thought to be enstatite. Small needles of mullite are 
present in small amount but scattered. Some appear in 
the glassy phase around the grog. 


Body 4F: There is considerable quartz. The particles 
of grog are rounded and blend into the body with less 
glassy rim than was observed in the section of 11F. The 
groundmass is largely granular, the tale appearing in 
rounded or elliptical grains. Only in patches does it as- 
sume the fiber-like structure with an interstitial phase of 
low birefringence. Mullite development is slight, in small 
needles scattered through the section. 


Body 6F: Coarse-grained structure, not quite so porous 
as the other specimens examined. There is a fair amount 
of quartz. Kyanite, altered to mullite, is present in all 
sizes of grains with the characteristic structure. The talc 
is in rounded grains with low birefringence. Mullite de- 
velopment is slight. Some small needles were observed in 
the glassy rims surrounding some of the altered kyanite 
grains and particles of grog. There is neither evidence 
that these needles grew out from the altered kyanite grains 
nor that they grew from the groundmass since they are 
detached and point in all directions in the glassy rims of the 
grains. The grog is more highly birefringent than the 
main groundmass. 


Body 18F: Fine-grained structure. The grog is fairly 
well defined but with no glassy rims. There is consider- 
able quartz in small grains. The talc appears mostly in 
rounded grains similar to that in sections of 4F and 6F. 
A few areas show a birefringent material between the 
grains. The mullite development is slight, there being a 
few very small needles usually at the border of grog par- 
ticles. 


All of the bodies containing tale showed 
greater resistance to sagging at high temperature 
than did those which contained no talc or kyanite. 
The bodies which sagged the least were the ones 
that contained 20% kyanite and 10% tale No. 1, 
and those that contained 20% tale No. 1. 
The bodies in which tale No. 2 was used had a 
little greater tendency to sag than the corre- 
sponding bodies containing tale No. 1. The 
bodies containing the Kentucky-Tennessee clays 
showed a little more tendency to sag than those 
in which Georgia kaolin and Ohio fire clay were 
used. The bodies having coarse grog, with the 
exceptions of 4C and 11C, sagged more than the 
bodies of the same composition having the fine 


grog. 
V. Summary and Conclusions 


Summarizing the outstanding observations in 
this study: 

(1) Bodies composed of crude Georgia kaolin, 
an Ohio fire clay, and talc had much better heat- 
shock resistance than bodies composed of either 
of two different combinations of Kentucky- 
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Tennessee sagger clays and tale. The bodies 
first mentioned had a little lower fired trans- 
verse strength than that of the latter, but had 
less tendency to sag at high temperature. 

(2) Bodies containing a commercial grade of 
talc having several per cent of lime had a much 
lower thermal expansion, considerably better 
heat-shock resistance, and, as a rule, a higher 
fired strength than like bodies in which a very 
pure grade of talc was used, but had a little 
more tendency to sag. However, this sagging 
tendency was less with both grades of tale than 
with bodies containing no talc. 

(3) Bodies containing 20% of finely ground 
calcined kyanite with 10% of talc had the highest 
fired strength of the series and showed little or 
no tendency to sag at high temperature. These 
bodies had good resistance to heat shock, but 
were not the best of the series in this respect. 

(4) Bodies containing 10- to 48-mesh grog 
had a much higher dry and fired transverse 


strength than the coarse grog bodies of like compo- 
sition, and in the case of those containing Georgia 
kaolin and talc had a greater resistance to heat 
shock than a coarse body of the same clay compo- 
sition without talc. 

The use of fine grog of the sizing employed in 
this study with one of the bodies which had 
high resistance to heat shock appears promising 
as a means of increasing the dry and fired strength 
sufficiently to permit reducing the thickness of the 
sagger walls. 

However, no definite recommendations can be 
made without a commercial trial of some of the 
bodies developed in this study. It is planned to 
have one or more of these made up at a pottery 
into saggers, both of normal thickness and with 
thinner walls, to compare the service rendered 
with that of saggers of the normal commercial 
body. 
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A NOTE ON THE EFFECT OF ANNEALING ON REBOILING OF 
PORCELAIN 


By J. J. CANFIELD 


I. Introduction 


The reboiling of enamel has been considerably 

discussed! during the past few years, and much 
effort has been made to discover the factors which 
may be used to control the resulting defect. 
These efforts have been a result of demands for 
increasing quality and the elimination of certain 
defects which, in the past, have been considered a 
necessary evil The result of these efforts to 
decrease reboiling of enamel has disclosed a few 
factors from which several theories of the mecha- 
nism of reboiling have been suggested. 
(1) Reboiling Reboiling of ground-coat enamel 
Defined is that phenomenon of the spon- 
taneous rise of bubbles in the 
enamel which frequently occurs in the range 1000 
to 1250°F when the piece, enameled with a 
ground-coat enamel and of smooth appearance, is 
heated in a furnace at a normal enameling rate; 
the bubbles subside on continued heating to a 
smooth coat. 


II. Effect of Annealing of Enameled Metal 


To more clearly understand the mechanism of 
reboiling, a few observations have been made on 
the effect of annealing on reboiling of porcelain 
enamel. 

The sheet-metal samples used in the first study 
on the effect of annealing on reboiling were from 
20-gage sheets which were treated and found to 
show reboiling. The metal was cleaned as fol- 
lows: immersed in boiling cleaner for 15 minutes, 

* Presented at the Annual Meeting, American Ceramic 
Society, Cincinnati, Ohio. February, 1934 (Conference on 


Reboiling, Enamel Division). Received March 20, 1934. 
' See Bibliography, this paper. 
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rinsed in boiling water, pickled for 15 minutes in 
7% sulfuric acid at 160°F, rinsed in boiling water, 
and held in boiling neutralizer for 2 minutes. 

The metal samples were dipped in a commercial 
ground coat to give 0.7 ounce enamel per square 
foot of surface (dry weight), fired in a box-type 
electric furnace at 1580 to 1590°F, and cooled to 
room temperature. These samples were used in 
experiments in which the samples were annealed 
for various periods of time from 5 minutes to 
several hours at 800, 850, 900, 950, 1000, and 
1050°F. 

The samples were introduced directly into the 
annealing furnace, held at the determined tem- 
perature, and at the end of the annealing period 
were removed and air-cooled. After cooling to 
room temperature, the samples were tested for 
reboiling by placing them directly into a furnace 
held at 1550 to 1600°F. The samples were 
observed through a glass window in the furnace 
and the rise of reboiling bubbles was noted. 


III. Observations 


(1) Annealing of the enameled piece may be 
used to prevent reboiling. 

(2) Temperatures in the range 900 to 1000°F 
are the most effective in the prevention of re- 
boiling. 

(3) Annealing may be used to prevent re- 
boiling during the first subsequent heating but 
not necessarily on later heatings. 

(4) Reboiling bubbles rise during annealing at 
a temperature of 1050°F and do not smooth over 
at this temperature. 
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(5) Annealing of metal at 950°F for 12 hours 
does not prevent reboiling. 


IV. Annealing before Enameling 


Some unenameled metal samples were annealed 
for twelve hours at 950°F, then pickled, enameled, 
and tested for reboiling. No relationship was 
discovered between the effect of annealing on an 
enameled sample and on an unenameled sample. 


V. Effective Annealing Temperatures and Time 


It was observed that the temperatures of 900 
to 1000°F are more effective for the prevention 
of reboiling than other temperatures. A longer 
time is required with lower temperatures, while 
reboiling bubbles will form if higher temperatures 
are used. Some samples will be materially re- 
duced in degree of reboiling by annealing for 15 
to 30 minutes at 950°F while other samples re- 
quire several hours No samples have been 
found in which the reboiling could not be pre- 
vented by an annealing treatment, although it 
was found that the time required on one sample 
was 48 hours. This particular sample had several 
heavy coats of cover enamel. 

In the study of effect of annealing, it was ob- 
served that reboiling was prevented on the first 
subsequent firing at enameling temperatures. 
Thus, the testing for reboiling at 1600°F nullified 
the effect of the anneal and placed the sample in 
a condition such that reboiling would again occur. 
Annealing was required after each heating to 
assure prevention of the reboiling. The time 
interval between the annealing of the enameled 
sample and the subsequent heating has not been 
observed to be of importance. 

So far as the effects of annealing have been 
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observed, in the temperature range of 900 to 
1000°F, it may be concluded that stress in the 
enamel layer is a major factor in the reboiling of 
enamel. 


VI. Conclusion 


The results show that annealing may be used 
to prevent reboiling of enamel during the first 
subsequent heating to enameling temperature. 


The assistance of J. Everett Sams in 


Acknowledgment the above work is acknowledged and 


appreciated. 
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SUPERVISING RESEARCH ENGINEER 


AMERICAN ROLLING MILL COMPANY 
MIDDLETOWN, OHIO 


I. Introduction 
In October, 1933, at Ohio State University the 
committee discussed ideas and considerations 
regarding reboiling and related phenomena re- 
quiring investigation. To correlate these ideas 
and collect available information a questionnaire 
was issued by R. M. King, Chairman of the 


* Report of the Committee on Reboiling, a sub-com- 
mittee of the Research Committee of the Enamel Division 
of the American Ceramic Society. Received October 12, 
1934. 


REVIEW OF RESEARCH ON REBOILING DURING THE PAST YEAR* 


By J. O. Lorp 


Enamel Division Committee on Research, to all 
members of the committee and others actively 
interested in the subject. At the 1934 Annual 
Meeting of the American Ceramic Society the 
committee studied the replies to this question- 
naire and outlined a program of further research 
and investigation. 


II. Questionnaire 


All answers to the first question in King’s 
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questionnaire, ‘““‘What is your definition of re- 
boiling?” agreed that reboiling is fundamentally 
a matter of ground-coat behavior. A connection 
between the ground-coat behavior and that of 
cover coats was stated or implied by some. 

All agreed that reboiling occurs during the 
second or subsequent firing of the piece with 
ground coat applied and that reboiling is not 
concerned with any behavior of the piece on 
initial firing. 

The phenomenon was variously described as a 
formation of bubbles or blisters or an evolution 
of gas. The idea of gas evolution might possibly 
involve some controversial and unproved theo- 
retical assumptions, and it was decided that 
blisters as manifested by raised places in the 
surface of the ground coat most nearly described 
the phenomenon actually observed. 

No objections were raised to the statement 
that the reboiling occurs during the heating-up 
period and subsides on continued heating. The 
subsiding characteristic was accepted as a note- 
worthy peculiarity. 

Those who ventured to fix the temperature or 
the time after placing in the furnace at which 
reboiling took place were not in good agreement, 
and these points were not incorporated in the 
definition for that reason’ The spontaneity or 
suddenness of the rise of blisters was generally 
admitted. 

Considering these suggestions, the committee 
adopted the following definition: ‘‘Reboiling is 
a sudden appearance of blisters on the surface 
of ground coats, on sheet enameling iron, that 
may take place during the heating period on 
second or subsequent firing, the blisters disappear- 
ing again as the time of firing is extended.” 
This was referred to the Committee on Data for 
acceptance. 

The second definition, ‘“‘blistering,’’ involved 
controversial ideas. In some plants the term 
was applied to certain defects in the final cover 
coat; these defects were also described as ‘‘black 
spotting,” “boiling through,’’ etc. Some plants 
used the term blistering to describe the reboiling 
phenomenon. The term seems to be used loosely 
to describe the formation of a variety of surface 
defects and phenomena and is not confined to 
the enamel industry but is a common word in 
popular use. The participle and verb are de- 
rived from the noun, “‘blister,’’ defined as follows: 


Any enclosed cavity or bleb made by the 


Blister, n. 


separation of the skin or a film from the surface, as a 
bruise in a plant or by an air bubble in a casting. (Web- 
ster’s Unabridged Dictionary. ) 


The word, therefore, was not adopted with any 
special meaning in regard to a particular ceramic 
product, and the committee recommended that 
where the word is used specifically it be modified 
with reference to the specific thing referred to, as 
cover-coat blistering, reboiling blisters, etc. 

The remaining twelve questions in the question- 
naire related to matters of opinion with regard to 
reboiling and to suggestions for future research 
and study. Some of these matters have already 
been settled and reported in discussions and papers 
at the 1934 Annual Meeting and later. The 
general problem of reboiling is yet unsolved and 
this article reviews briefly the developments of the 
past year and summarizes the work done to date. 

The pertinent question of the relationship 
between reboiling in ground coats and “blistering 
or other gas defects’’ in cover coats was discussed. 
Two of those answering the questionnaire stated 
definitely that they did not believe blistering in 
cover coats to be related or caused by reboiling in 
the ground coat, but the opinion of the majority 
was to the contrary. Most answers were quali- 
fied to the extent that not all gas defects in cover 
coats were attributable to reboiling. Obviously, 
if no noticeable cover-coat defect can be laid to 
reboiling of the ground coat, the practical im- 
portance of the study of reboiling phenomena 
vanishes except as it may throw light on the 
general subject of enamel adherence. With 
opinion as it is, however, there seems to be ample 
justification for a continuance of reboiling studies. 

The effect of over- or under-pickling the metal 
base on the extent of reboiling is doubtful, the 
general opinion being that there is no effect. 
Similarly, with annealing of the metal, nickel 
pickling, and organic cleaners contradictory 
effects were noted and weakly supported by their 
sponsors. These treatments may be dismissed 
as noneffective in control of reboiling. Aging 
up to 48 hours after the initial fire seems to in- 
crease the reboiling tendency Beyond this time 
little or no effect is noted. 

The effects of sandblasting the metal and of 
thickness of stock seem to be controversial, 
different effects being noted by different observers. 
This may result from obscure relationships de- 
pending on variations in practice as yet undeter- 
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mined. A complete theory of reboiling should 
clear up the reasons for this behavior. 

The reboiling tendency seems to be associated 
with good adherence by most observers, although 
some disagreed about this. 

In the answers to question No. 11, ““How do 
you account for localized reboiling,’’ enamel 
manufacturers tended to find defects in the metal 
responsible. One writer suggested that varia- 
tions in enameling furnace atmosphere might be 
responsible, but it is difficult to see how this 
could cause some of the extreme cases that have 
been observed; for instance, small spots in the 
center portion of large sheets and the well- 
authenticated cases where chalk or painted mark- 
ings on the sheet produced reboiled areas on the 
opposite side. Some writers suggested that strain 
or chemical relations between enamel and metal 
might be the cause. It should be pointed out 
that those answers that laid the blame for local- 
ized reboiling to defects in the metal were all 
different. All the well-known steel defects and 
one or two not so well-known, at least by this 
author, were suggested. Such answers appear to 
be purely speculative. It must be admitted that 
the real answer is not yet known and whatever 
changes in practice become necessary to over- 
come the reboiling difficulty will be eagerly 
adopted by all concerned when these changes 
are discovered. 

The last question regarding suggestions for 
future work and a research program brought out 
many valuable ideas. The most widely voiced 
suggestion was for more study on the nature of 
the gases in the reboil bubbles. It was felt that 
this was the crux of the matter and that much 
would be accomplished when these gases were 
definitely determined. Some interesting work on 
this was presented at the 1934 Annual Meeting! 
and other work has been developed since that 
time. Other suggestions included microscopic 
studies of the metal surface, a more intensive and 
accurate study of details of practice such as 
pickling, inhibitors, conditions of firing, etc., and 
a more careful checking of doubtful information. 

III. Recent Developments 

Several important developments were brought 
out at the Meeting. 

The work by Lucian and Kautz! deserves 


1 (a) A. N. Lucian and Karl Kautz, ‘‘A Further Progress 
Report on the Study of Gases in Enameling Iron,” Jour. 
Amer. Ceram. Soc., 17 [6], 167-72 (1934). 


special mention. The attempt was made to 
collect and analyze, by means of the spectro- 
scope, the gases evolved from enameling iron and 
from enamel under various conditions of tem- 
perature. The work was done in a masterful 
fashion and it would appear that the results can 
be accepted without further question. Quoting 
from the summary, ‘The gases causing reboiling 
consist of hydrogen, water-vapor, carbon mon- 
oxide (carbon dioxide), and nitrogen... .’’ The 
final statement, ““The evidence given above indi- 
cates that the gases causing reboiling come prin- 
cipally from the enameling iron,’ is evidently 
based on the observation that only water-vapor is 
found in gases evolved from ground-coat enamel 
alone and that carbon oxides and nitrogen are 
found in gases evolved from the iron and in the 
reboiling gases. It should be pointed out that 
carbon gases or hydrogen might possibly be de- 
veloped as a result of chemical action between 
enamel and metal. Certainly a simple evolution 
of gas from the metal, progressive with tempera- 
ture, can not explain the spontaneous character 
of reboiling and the subsiding at higher tempera- 
tures. 

A considerable number of tests have been made 
by A. I. Andrews and R. E. Mullady" which 
are intended to check and corroborate a number 
of the “reported characteristics of the reboiling 
phenomenon.” Of special interest are the state- 
ments under “IV, Effect of Furnace Atmosphere’”’ 
(q.v.) and “VII, Effect of the Cooling Rate after 
Initial Firing.’’ The fact that initial firing in an 
atmosphere of nitrogen, 7.e., in the absence of 
oxygen, inhibits reboiling seems to carry con- 
siderable significance from a chemical standpoint. 
Coupled with this is the lack of adherence which 
has been so often observed to accompany com- 
plete freedom from reboiling. After the initial 
firing the enamel forms a glassy coating which 
protects the metal so that it is not surprising that 
later firings in air have no effect. 

The experiments on cooling rate corroborate 
the idea that slow cooling to below about 500°F 

(6) A. I. Andrews and R. E. Mullady, ‘Further Data 
on Reboiling of Sheet-Iron Ground-Coat Enamels,” zbid., 
17 [11], 346-48 (1934). 

(c) J. J. Canfield, ‘‘Note on Effect of Annealing on 
Reboiling of Porcelain Enamel,” this issue, pp. 13-14. 

(d) R. R. Danielson and J. D. Tetrick, ‘‘Viscosity and 
Reboiling of Blue Ground Coats,’ Jour. Amer. Ceram. 
Soc., 17 [11], 348-45 (1934). 

(e) A. I. Andrews, ‘‘Microscopic Observations of the 


Appearance of Enamels during Firing and Reboiling,”’ 
this issue, pp. 18-19. 


; 
Sy 
a 
cin 
| 


ACTIVITIES OF THE SOCIETY 17 


stops reboiling, whereas rapid cooling from the 
higher temperatures increases it. It is evident 
that a complete theory of reboiling must explain 
these last-mentioned facts. 

Unless many more tests and samples of metal 
were used in the study of ‘‘V, Effect of Different 
Base Metals” than are indicated, the results are 
open to question on the ground that similar varia- 
tions in reboiling tendency have been noted in 
different batches of metal of apparently the same 
type and grade, even in the same batch. 

An interesting study is described by J. J. Can- 
field © who found that when the enamel speci- 
mens, after the initial fire and cooling, were sub- 
jected to a process of annealing at from 900 
to 1000°F, reboiling did not occur on the subse- 
quent firing. It seems as if there should be some 
correlation between this result and the effect of 
slow cooling to below 500°F observed by An- 
drews. 

At the present state of our knowledge there is 
no objection to the statement that ‘‘stress in the 
enamel layer is a factor in the reboiling of enamel.” 
But it is not so apparent that this follows con- 
clusively as a result of the annealing tests. The 
effect of annealing is not only to relieve stresses. 
It may also allow reactions to proceed which are 
inhibited at lower temperatures. 

The results under ‘‘VI, Effect of Thickness of 
the Base Metal” seem to be a little one-sided. 
Apparently nearly all of the specimens reboiled. 
It would be desirable to learn more about the 
range of thicknesses where reboiling did not occur. 

With regard to ‘“‘VIII, Effect of Stressing the 
Base Metal Prior to Enameling,’’ it is difficult to 
see how much stress could remain up to the 
enameling temperature, and the observation that 
no effect was noted does not certify that other 
kinds of stress, e.g., cooling stresses, etc., can not 
play an important part. 

A very pertinent investigation by Danielson 
and Tetrick! was reported at the Cincinnati 
Meeting. In this work a connection has been 


found between the viscosity of the ground coat at 
the enameling temperature and the nature of the 
reboiling bubbles. It is pointed out that the 
more viscous materials result in fewer and larger 
bubbles while the more fluid materials have 
numerous small bubbles. In the latter case the 
bubbles do not appear as defects in the cover 
coats. In the opinion of this writer, these are 
significant observations on a phase of the subject 
of which very little notice has been taken, vz., 
the physical distribution and condition of the 
bubbles themselves. It will be remembered that 
in an earlier article? a theory based on localiza- 
tion of the evolution of gas from the enamel was 
suggested. The work of Danielson and Tetrick! 
is a confirmation of one phase of such a theory. 
It is hoped that the accumulation of more data 
will continue to confirm the points brought out 
by these investigators since the number of items 
reported is somewhat meager, there being only 
five mentioned in the article’ The article also 
constitutes a check and confirmation of a method 
of determining viscosity and fusibility suggested 
by H. F. Staley. This method determines a 
number called “refractory value’ from a con- 
sideration of the relative percentages of refractory 
oxides and fluxing oxides in the batch mixture. 

Two motion picture films of the appearance of 
the reboiling phenomena as seen through a micro- 
scope, one by A. I. Andrews! and the second 
made independently with somewhat different 
equipment by the writer of this paper, were shown 
as a conclusion to the reboiling session at the 
Annual Meeting, 1934. 

Those who saw the films were able to see what 
actually happened when reboiling took place. 
The only problem left is to explain it. 


Lorp HALL 
STATE UNIVERSITY 
CoL_uMBus, OHIO 


2J. O. Lord, ‘‘A Summary of the Facts and Observations 
Concerning the Phenomenon of Reboiling in Ground Coat 
Enamels,’ Jour. Amer. Ceram. Soc., 16 [9], 442-51(1933). 
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MICROSCOPIC OBSERVATIONS OF THE APPEARANCE OF ENAMELS 
DURING FIRING AND REBOILING* 


By A. I. ANDREWS 


I. Introduction 


It has long been known that ground-coat sheet- 
iron enamels bubble vigorously during the firing 
operation, but until recently no microscopic ex- 
amination of this phenomenon has been made. 
However, the author and also J. O. Lord' made 
such observations at about the same time, not 
only of the appearance during firing but also the 
appearance during reboiling. 

The equipment necessary for such observa- 
tions consisted of an ordinary binocular micro- 
scope having a magnification of about 40 diame- 
ters, a small furnace for heating the specimen, 
and an air screen for protecting the microscope 
from the heat. After constructing several fur- 
naces, it was found convenient to use a small 
oxygen-gas torch and heat the specimen mounted 
on a transite shield. The air screen consisted of a 
slow flow of air produced through a fishtail 
burner tip between the microscope and the heated 
specimen. 

Since it was desirable to record the observations, 
the apparatus was modified to a horizontal posi- 
tion and a moving picture camera was used to 
record the appearance. 


Norte: These moving pictures were very successful and 
have been exhibited at several technical gatherings, in- 
cluding the meeting of the Enamel Division at the 1934 
Meeting of the American Ceramic Society. 


II. Firing Sheet-Iron Ground Coats 


The firing of sheet-iron 
ground-coat enamels starts 
with a microscopic tearing or cracking of the 
surface of the unmelted enamel. It begins to 
ruffle up and melt with a wavy appearance. The 
surface then smooths off and appears to be a 
clear glass. Soon, however, bubbling starts 
and becomes violent, the bubbles rising to the 
surface and bursting. Many sizes of bubbles are 
in evidence but the large ones are soon eliminated 
and a great many bubbles of quite uniform size 
remain. The enamel is properly fired at this 


(1) Observations 


* Presented at the Annual Meeting, American Ceramic 
Society, Cincinnati, Ohio, February 14, 1934 (Conference 
on Reboiling, Enamel Division). Received July 16, 1934. 

1 Dept. of Metallurgy, Ohio State University. 


Stage? StageZ Stage 4 Stage5 Stage 6 


Fic. 1.—Progressive stages in formation of reboiling 
bubbles. Stage 1: gas forms in an irregular-shaped 
bubble between the enamel layer and the iron. Stage 2: 
the irregular-shaped bubble begins to take a spherical 
shape. Stage 3: bubble approaches a sphere and the gas 
bubble is visible through the surface of the enamel. 
Stage 4: the reboiling bubble has reached the surface and 
is about to burst; note how the ordinary enamel bubbles 
have been fined out. Stage 5: the bubble has burst leav- 
ing a crater. Stage 6: the enamel has smoothed down; 
note that the ordinary enamel bubbles are absent from the 
area occupied by the reboiling bubble. 


stage. With continued firing, these smaller 
bubbles gradually rise to the surface and burst 
until the glass becomes clear and free from bub- 
bles. The enamel at this stage is overfired and 
will tend to fishscale. With still further firing, 
the enamel seems to flux with the iron and form a 
slag. 

- In the reboiling of the enamel, 
the specimen first appears as a 
glass containing many small bubbles uniformly 
distributed and of fairly uniform size. As the 
specimen is heated, high lights appear, caused by 
a bulging of the surface of the enamel. As 
heating is continued, these bulges or large blisters 
become very distinct, the whole thickness of the 
enamel layer rising from the iron. As they be- 
come larger they round themselves and then a 
bubble is seen to penetrate the lower surface of the 
enamel and slowly rise to the upper surface where 
it finally bursts. The enamel draws into this 
cavity and smooths over. This small area is free 
from the ordinary enamel bubbles, probably being 
fined by the flowing action. These reboiling 
bubbles are much larger than any of the bubbles 
formed during the original firing. The whole 
layer of enamel rises as though the gas collected 
first between the enamel and the iron. Evidence 
of this is indicated by the irregularity of the 
original shapes of the large blisters which later 
become round. 


Il. 


During the firing of enamels, the bubbling ap- 
pears to be a result either of the reaction between 


Summary 
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the enamel and the iron or an evolution of gas 
from the iron. This is evidenced by the fact 
that the enamel melts down thoroughly before 
the bubbling starts to take place. 

In the reboiling of sheet-iron ground coats the 
gases forming the reboiling blisters form or are 
evolved from the iron at the enamel-iron inter- 
face or very close to it. This is indicated by the 
fact that large areas of the enamel layer rise up 
before the gases form spherical blisters. 


The results also indicate that the reboiling 
blisters are not formed from the many bubbles al- 
ready present in the enamel. Since the whole 
thickness of the enamel rises where a reboiling 
blister forms, the small bubbles can be seen long 
after the reboiling blister has started to take form. 


DEPARTMENT OF CERAMIC ENGINEERING 
UNIVERSITY OF ILLINOIS 
URBANA, ILLINOIS 


COMMUNICATIONS 
NOTES ON PERIODIC KILN FIRING* 


By ARTHUR J. BLUME 


I. Introduction 


The recent interest in kiln firing as evidenced by the 
symposium on Kiln Firing has impelled the writer to present 
his views on the subject. The opinions advanced here are 
not the product of prepared experiments but are the 
results of several years’ observations on coal-fired kilns. 
In many ceramic plants coal-fired periodic kiln firing is 
somewhat of a hit or miss proposition. In these plants a 
few kiln firemen have gained a reputation for fairly good 
firing. With only tradition and rule-of-thumb to guide 
them, the firing process leaves much to be desired. One 
reason that these conditions are not bettered is that those 
in authority lack an understanding of what happens in 
the kiln, particularly in regard to heat distribution. The 
problems of water-smoking and oxidation are so out- 
standing that the average plant has solved them more or 
less successfully. The problem of heat distribution is 
just as important because, while in the average plant un- 
even thermal treatment does not cause serious losses, it is 
responsible for a large percentage of inferior ware. This 
paper is concerned with the full-fire period, that is, the 
rising and finishing periods that follow oxidation. 

Many of our ideas of combustion and firing have come 
from experts in boiler firing practice. Thus we often hear 
the maxim, “fire light and often,’’ used in kiln firing. 
This idea with its ultimate development of continuous 
feed stokers is desirable in boiler firing but has only a 
limited application in periodic kilns. In a boiler furnace, 
the length of gas travel between the firebed and the 
heating surfaces is comparatively short. If combustion 
is not completed by the time the gases come into contact 
with the heating surface of the boiler, the sudden drop in 
temperature of the gases will prevent complete combus- 
tion and there will be a fuel loss. The desirable condition, 
therefore, is to have combustion completed in or imme- 
diately above the fuel bed. Under these conditions, the 
gases are at a maximum temperature when they first 
come into contact with the heating surfaces of the boiler. 


II. Firing Light and Often 


Let us consider what happens when the ceramic kiln is 
fired “light and often” with sufficient air for complete 
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combustion. On the ordinary kiln fire box, of about 5 
square feet of grate area, this means one or two shovels 
of coal every 30 or 40 minutes, the fuel bed being rather 
thin. During the first few minutes the volatile hydro- 
carbons are driven off, the fire box is chilled somewhat, 
some CO is evolved, and dense smoke issues from the 
stacks. After about 5 minutes, however, no smoke comes 
from the stacks and little or no flame is seen in the kiln 
setting or flues. Combustion is complete in the fire box 
or in the first few feet of gas travel. Conditions are the 
same as those in the boiler just described. The total 
amount of heat available from the fuel is present in the 
burned gases as they leave the fire box. 


III. Convection Is Important 


Radiation and conduction both play important parts in 
carrying heat to the ware, but in an open kiln most of the 
heat transfer is by contact with the products of combus- 
tion. As these gases pass through the kiln, they are 
progressively cooled, the heat being picked up by the 
ware and kiln structure. When the gases reach the part 
of the kiln farthest from the fire boxes, they may be 200 
or 300°F cooler than when they entered the kiln chamber. 
The ware being heated by these gases will show this 
difference in temperature. There are, therefore, hot spots 
near the fire boxes in muffle kilns, hot tops in downdraft 
kilns, and hot bottoms in updraft kilns. The hottest 
points are those at which the gases enter the kiln and 
first come into contact with the ware. Under these con- 
ditions one part of the kiln will be at a finishing tempera- 
ture, while other parts may be several hours behind. 
Common practice is to soak the kiln at this point until 
the slow portions of the kiln reach a finishing temperature. 
Soaking is generally done by cutting the draft and reducing 
the amount of fuel fired so that the heat input equals the 
heat loss by stack and radiation. 


IV. Soaking for Even Distribution Only Partially 
Successful 


Soaking is only partially successful because ceramic 
materials are affected by both time and temperature, and 
while in the above case the slow section may finally attain 
a finishing temperature, there is still a decided difference 
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in the time factor. Expedients, such as heavy bag walls 
and by-passing hot gases directly to the cold spots, are 
used with indifferent success. 


V. Fire Boxes Serve as Gas Producers 


While early complete combustion is necessary in a boiler 
on account of the sudden temperature drop, it is not 
necessary in a kiln, as the path followed by the gases is at 
a high temperature, and combustion is helped rather than 
hindered as the gases go through the kiln chamber. The 
other extreme of heavy firing with longer intervals between 
fires is feasible. In using this type of fire, from 4 to 6 
shovels of coal are used in each fire box every 2 or 3 hours. 
The fuel bed is from 10 to 14 inches thick. Secondary 
air is not admitted over the fuel bed. Under the low 
natural drafts commonly used in kiln practice, there is 
not enough air pulled through the heavy bed for complete 
combustion. Under these conditions, the fire box acts as 
a gas producer. Combustion is incomplete and large 
volumes of unburned gases (hydrocarbons and CO) are 
thrown into the kiln. 

In the producer type of firing, the most important and 
difficult point is the introduction of sufficient air for secon- 
dary combustion in the kiln chamber. One of the most 
successful methods is that of alternate firing. In this 
method, only half of the fire boxes are fired at one time, 
and the fires are allowed to burn quite low before refiring. 
The gases in the unfired fire boxes are highly oxidizing. 
These gases mix with the unburned gases in the kiln 
chamber, and if the factors of time and amounts of coal 
fired have been properly worked out, combustion is com- 
plete in the kiln chamber. 


The unburned gases and heated air are not intimately 
mixed when they first come together. Their mixture 
together with resultant combustion takes place as they 
progress through the ware. The highest ignition tem- 
perature of any hydrocarbon found in coal is slightly 
above 1200°F. On full fire, therefore, the mere presence ° 
of oxygen is sufficient to cause the complete combustion 
of the unburned gases. Under these conditions the gases 
are not at a maximum temperature as they leave the 
fire box. Secondary combustion takes place with the 
evolution of additional heat in the kiln chamber among 
the ware. As this heat is evolved, it offsets the cooling 
tendency noted when light fires are used, and we have 
uniform heat distribution. 

In most ware, it is believed that this type of firing will 
give the best results. It is advisable, however, especially 
when this type of firing is first tried, to change to light 
fires just below the finishing temperature to insure com- 
plete oxidation during the finishing period. Some authori- 
ties believe that actual reduction below the finishing tem- 
peratures is not harmful. This view is concurred in by 
the writer, except in the case of ware so tightly inclosed 
in muffles or saggers that the reducing gases can not be 
oxidized during the finishing period. Some types of 
glazes would undergo sufficient permanent change under 
reduction at low temperatures to completely change their 
character and color. In many cases, however, the pro- 
ducer method of firing is safe and is advisable. In addi- 
tion to more even firing, there is some economy in fuel 
due to the time saved in soaking and the lowered radiation 
from overheated fire boxes. 


HADDONFIELD, N. J. 


MUFFLE KILN FIRING* 


By ARTHUR J. BLUME 


I. Introduction 


Muffle kiln firing presents most of the difficulties of 
open kiln firing with the added problems incident to poor 
ventilation and to a greater dependence on radiation in 
the transfer of heat to the ware. Ware fired in muffle 
kilns is practically all glazed and generally of a sensitive 
type. As a general rule, ware is not entirely dry when 
set. In addition, hygroscopic water and chemical water 
are driven off from bone-dry material. This water must 
be removed from the kiln chamber or it will condense in 
cooler parts of the kiln, producing blemishes on the ware. 
If this water remains in the kiln in the form of water- 
vapor until oxidation takes place, there is the chance of 
chemical combination with sulfur gases with probable 
damage to the ware. In getting rid of this water, rate 
of heating, evenness of heating, air circulation, and venti- 
lation all play a part. In the writer’s experience it is 
most practical to have the upper part of the kiln heated 
in advance of the lower part. Since there is no down- 
draft in the muffle kiln chamber, the natural movement of 
the heated air is upward. By providing an air supply 
through ventilating ports in the bottom of the kiln cham- 
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ber, this upward draft will carry the water-vapor up and 
out through the top ports. As the lower part of the 
kiln becomes heated, the water-vapor is driven off and 
moves upward, but as the top ware is still hotter there is 
no condensation. 


II. Oxidation Period 


During the oxidation period, it is also desirable to have 
the top temperature in advance of the bottom. If the 
kiln is at a uniform temperature, the impurities burn out 
throughout the kiln at about the same time and a con- 
centrated gas condition results. Sensitive glazes may 
undergo chemical change even at comparatively low tem- 
peratures under this condition. If the top temperature is 
in advance, oxidation in the top will be almost complete 
before the bottom impurities start burning out, giving a 
diluted gas condition. A slow temperature advance 
through these periods is desirable for the same reasons, 
as a rapid advance would also cause a concentration of 
water-vapor or gases. If the rate is too fast, there is not 
sufficient time for the water and gases to get out of the 
kiln chamber. The writer has seen a considerable quan- 
tity of water-vapor coming from the top ports of a muffle 
kiln above 1600°F, when the temperature advance through 
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the lower periods had been too rapid. The presence of 
sulfur gases in a kiln at high temperatures undoubtedly 
causes severe losses. The losses encountered when vitri- 
fication begins before oxidation is completed have beer 
experienced by most of us. 


Rising Period 


During the rising period in a muffle kiln the main prob- 
lem is that of getting the kiln into the proper temperature 
balance for an even finish. For economy the rise should 
be as rapid as possible. In general, a slow rise is more or 
less fool-proof in that the kiln tends to soak to an even 
temperature if given enough time. Skilful handling of 
fires and drafts will generally overcome the difficulties of 
uneven rising. 

As the heating of the ware is mainly dependent on radia- 
tion and on convection currents in the kiln chamber, it 
takes considerable time for heat to penetrate to the center 
of the setting. Rapid finishing, therefore, means uneven 
finishing. When using sensitive glazes, it is important 
that the advance be slow and the temperature uniform 
throughout the kiln. Careful attention must be paid to 


the kiln atmosphere through this period. A heavy firing 
may cause pressure in the flue spaces and force products 
of combustion into the kiln chamber. While a muffle 
may apparently be gas-tight, a surprising amount of 
combustion gases will pass through it. Many sensitive 
glazes are thrown off-color and sometimes spoiled by the 
presence of these combustion products. 


IV. Soaking after Finishing 


A source of trouble that is peculiar to heavily muffled 
kilns is that of soaking after the finish. After firing has 
stopped and in some cases after the fires have been drawn, 
the heat stored in the back wall, muffle, and ware itself 
will carry the kiln on to as much as 1'/2 cones. The 
immediate temperature drop at the close of firing seen 
in the open kiln does not take place in the muffle kiln. 
There is often a difference in the amount of soaking 
between different firings on the same kiln. This may be 
attributed to differences in the weight of the setting and 
in the rate of firing and to outside atmospheric conditions. 


HADDONFIELD, N. J. 


FIRING CERAMIC KILNS * 


By RoLanp J. CLARK 


I, Coal-Fired Kilns 


The kilns are the round, updown draft, 
direct-fire, periodic type. The down- 
draft flues lead from the floor openings 
up through flues built into the firebrick kiln wall, thence 
into a circular equalizing flue superimposed on the crown, 
and finally into the stack. Chain-pull flap dampers con- 
trol the area of the openings in the equalizing flue and 
the chains extend within reach of the shop-floor level. 

Fire tunnels lead from the back end of each fire box and 
under the kiln floor to the center hole opening into the 
kiln. 

The furnaces are of the horizontal grate-bar type and 
the average level of the grate is 30 inches below the level 
of the kiln floor. 

The furnace arch, which slopes sharply downward 
toward the throat, aids in preheating air and in admixing 
it with furnace gases as the air is drawn through the door 
and downward over the fuel bed. 

Auxiliary secondary air ports are located directly under 
the relieving arches above each furnace. These ports 
pass through the kiln wall into the space inclosed by the 
fire bags. The area of the openings into the air ports may 
be regulated by sliding dampers. 

The height to the spring of the crown of all of the kilns 
is 8 feet. 

The 14-foot kilns have eight furnaces each and an 18-foot 
kiln has ten furnaces. Each furnace is 28 inches wide 
at the front end and is narrower at the back end because 
the sides follow the radius of the kiln hub. 

(2) Old Firing A positive _ Pressure was maintained 
Method within the kiln down to a short distance 
from the floor, giving even heat distribu- 
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(1) Description 
of Kilns 


tion. The internal pressure was made possible by cutting 
the stack draft to the minimum and maintaining combus- 
tion by forced draft. The auxiliary air ports were never 
opened and when the furnace doors were opened for firing 
the stack draft was insufficient to induce air. Therefore 
the heat was generated on the primary combustion basis 
except for the possibility that some oxygen might remain 
in the forced-draft air after it had passed through the fuel 
bed. 

On this basis of firing the furnace brick showed short 
life and clinkering of the ash was frequent and trouble- 
some. 

The absence of secondary air and the use of a high 
volatile, run-of-mine, bituminous coal resulted in a smoke 
nuisance. With draft sufficient only to carry the gases 
generated between firings, the excess smoke evolved 
during stoking periods belched out the furnace doors. 

(3) Flame Test of The nature of the kiln atmosphere 
Kiln Atmosphere may be determined by correctly 
interpreting the type of flame pro- 
duced on the end of a spruce stick as it is thrust momen- 
tarily into the kiln through one of the peepholes. The 
test also shows qualitatively the influx of secondary air. 

The flame test is used at intervals from dull red heat 
to the finish of the firing. The intensity of the flame 
given in an oxidizing atmosphere increases in proportion 
to the kiln temperature. Being familiar with what flame 
intensity to expect during the various stages of heat 
progress one is able to detect the influx of too much 
secondary air by its cooling effect, which results in a 
flame intensity below normal. 

In a reducing kiln atmosphere the stick burns with a 
smoky flame or merely smokes and chars. The result 
found with this test on the old firing method was one of 
the arguments in favor of changing the method. 
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II. Firing on Contact Combustion Basis 


Old in principle but seemingly rare in 
practice, this method is based on the 
proportional use of both primary and 
secondary combustion. A large and perhaps the major 
portion of heat generation takes place within the kiln on 
the principle of contact catalysis. The combustible fur- 
nace gases, premixed with secondary air, burn on contact 
with the incandescent kiln furniture or ware. 

(2) Type On changing from the old firing method to the 
at Coa new, the same run-of-mine, high volatile, 
bituminous coal was used. When coal prices 
became lower a West Virginia egg coal of the same rank 
was tried and has been used ever since. 

Because the ware is quite dry when 
set and the proportion of kiln 
furniture is large, this period 
amounts to merely a safe rate of preheating. 

At the start, the downdraft dampers are closed and the 
crown hole is opened. All of the furnace doors and ash 
pits are sealed except one. A fire is started in the open 
furnace and is built up slowly. Complete incandescence 
must be attained in the previous coal before any more 
may be added. At specified time intervals, based on a 
standard temperature curve, furnaces on opposite sides 
of the kiln are opened and fired in the same manner. 
Up to the approach of red heat only primary combustion 
is possible; this practice serves to avoid smoke as well as 
to keep the heating rate under close control. 

As the fires are built up the crown opening is closed 
slowly and the downdraft dampers are opened in propor- 
tion. 


(1) Explanation 
of the Principle 


(3) Water-Smoking 
Period 


At the approach of red heat, 600°C on 
the curve, the crown opening is entirely 
closed and the kiln is fired completely 
downdraft. The fires have been built up to the door 
level at the front of the furnace and shallower toward the 
back. The secondary air ports are opened a small amount 
at this time. 

When the coal last added becomes incandescent it is 
pushed toward the throat of the furnace and one or two 
scoops of coal are put in its place and left to coke as 
before. From the approach of red heat to the finish of 
the kiln the door of the freshly fired furnace is left slightly 
open until time for firing the adjacent furnace. Alternate 
furnaces are attended to in this way at intervals of fifteen 
to thirty minutes. That is, half of the furnaces have the 
doors closed while the other half (taken alternately) have 
their doors slightly ajar and each furnace is fired at an 
interval of thirty minutes to one hour, depending on 
stage of progress. 


(4) Oxidation 
and Vitrification 


The downdraft dampers are open about 
one-half of a “‘link’’ at 600°C. Up to 
1050°C this opening may be increased to two or three 
links. From 1050°C the dampers may vary from two 
links to wide open depending on the amount of draft 
necessary to maintain proper kiln conditions. The damper 
manipulation varies with atmospheric pressure, the stage 
of the firing, and the condition of the fires, including depth 
of ash and fuel. 


(5) Dampering 


Usually twice during the vitrification 
period alternate grates are cleaned. The 
amount of primary air used is controlled 
to some extent by the depth of ash on the grate; therefore 
cleaning time depends on the comparative ease experienced 
in maintaining kiln temperature with the standard curve. 

The cleaning is done by sliding the hooked end of an 
iron bar over the grate until a sufficient amount of ash 
has sifted through. There is practically no clinkering 
and no jog in the kiln temperature curve due to broken-up 
fires. 


(6) Cleaning 
Fires 


The primary air supplied is controlled 
by dampering, depth of ash and fuel 
beds, and to a small extent by ash-pit 
hoods. Secondary air enters through the furnace doors 
and through the auxiliary air ports. The air entering 
these ports is not preheated. It was found by experiment 
that the maximum allowable opening for each port is a 
little larger than 1!/2 square inches. Openings up to 
21/. square inches resulted in soft-centered ware in the 
stacks adjacent to the bag walls. 

The opening of the furnace door is therefore the principal 
means of control of the amount of secondary air used since 
the auxiliary openings are set at red heat and seldom 
changed. The amount of secondary air is determined by 
the flame test and by the presence or absence of smoke 
from the stack. 

The method of firing alternate furnaces, closing the 

doors left open on the last round, and leaving the freshly 
fired furnace doors slightly ajar, together with air from the 
auxiliary ports and proper dampering control, give con- 
ditions ideal for an oxidizing kiln atmosphere, good heat 
distribution, and the absence of smoke. 
(8) Heat The kilns are usually fired on a 120-hour 
Distribution schedule. Although 96-hour and 130-hour 
schedules have been used, no difficulty in 
following the temperature curves or in maintaining proper 
kiln conditions was experienced. 

“Sight’”’ cones are placed in saggers at each of the ten 
peepholes and near the bottom of the kiln at the center. 
“Blind”? cones are placed in saggers with the ware in 
various parts of the kiln. Fourteen sight cones are used 
in each set starting with cone 02 and ending with cone 12. 

Cone 02 is usually down in several places when a tem- 
perature of 1050°C is reached. As the heat progresses, 
cone 1 may be down in these places by the time cones 02 
and 01 fall in the other places. Thenceforward the heat 
equalizes and by the time cone 5 is reached a difference 
of more than half a cone is unusual. 

Cone 11 starts at 1250°C after which no advance is 
made in the temperature. Cone 11 is brought down after 
a soaking period of 4 to 6 hours. 

Cone check-up during unloading might show a difference 
of half a cone between some of the blind cones and the 
sight cones but the latter seldom vary. 


(7) Proportioning 
Secondary Air 


III. Firing with Natural Gas 


A small 6-foot diameter 
kiln was connected with a 
McKee proportional mixer. 
Six impact burners were placed in pairs at equidistant 


(1) Unsuccessful Attempt on 
Surface Combustion Basis 
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locations on the circumference of the kiln. The burners 
were directed downward so that the gas mixture would 
impinge on broken pieces of refractories in small fire 
boxes. Low bag walls led from the fire boxes into the 
kiln. 

This set-up was found to be a decided failure. Large 

quantities of gas were consumed and the concrete floor 
adjacent to the kiln became uncomfortably hot, yet the 
kiln temperature advanced not only laboriously but also 
very unevenly. 
The furnaces were over- 
hauled and the burners 
were directed upward 
through refractory-lined tunnels into the space inclosed 
by low bag walls. This set-up was more successful than 
the premix impact basis but no adjustment of mixer or 
kiln could be made to give satisfactory results in heat 
distribution. Therefore the firing of natural gas on the 
premix basis was given up in favor of the old-fashioned 
atmospheric burner method. 


(2) Unsuccessful Attempt on 
Premix Direct-Fire Basis 


The atmospheric burners 
installed are similar in 
type to the laboratory 
Méker burner having a needle-valve orifice and a regu- 
lating washer for control of primary air. 

Secondary air is supplied through the space between 
the burners and the lead-in tunnels. The area of the 
secondary air openings is adjustable. 

With this set-up the same principles of combustion as 


(3) Contact Combustion Basis, 
Atmospheric Burners 


described for the coal-fired kilns are applied. Complete 
primary combustion is made possible in the pre-red heat 
stage of firing by regulating the orifices and valves so 
that a high static head is transformed into sufficient 
velocity head to siphon enough air into the mixer for 
complete combustion. As the kiln approaches red heat 
the secondary air openings are set to admit a proportional 
amount of air as the primary supply is cut. In this 
manner the kiln is placed on the proportional primary and 
contact combustion basis. 


IV. Conclusions 


(1) Kiln firing with both coal and natural gas on the 
basis of proportional primary and secondary combustion 
was successfully applied to plant practice. 

(2) Even heat distribution was attained because most 
of the heat was generated within the kiln where it was 
needed rather than in the fire boxes. 

(3) Smoke abatement in the coal-fired kilns was 
accomplished in the pre-red heat stage of firing by methodi- 
cal fire building. From red heat to the end of the firing, 
absence of smoke was incidental to the maintenance of 
proper kiln conditions resulting from the correct pro- 
portioning of primary and secondary air. 

(4) Reduction of the temperature developed in the 
furnaces eliminated clinkering trouble and increased the 
life of the furnace refractories. 


826 CATALPA DRIVE 
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INTERNATIONAL STANDARDIZATION OF CERAMIC TERMS* 
By S. I. PERKAL 


All the defects of ceramic terminology emphasize the 
necessity of establishing a standard system in the forma- 
tion, designation, and use of terms and abbreviations. 

The Congress should open a discussion on the meaning 
of the term ‘“‘ceramics”’ and general principles upon which 
international standardization of ceramic terms should be 
based. 

The Congress should establish a standard international 
definition for the term ‘“‘ceramics” indicating what kind of 
industries and products it includes. 

The Congress should establish the basic principles of an 
international classification of ceramic products. 

The Congress should open a discussion on the ways of 
establishing international standards, e.g., (1) a standard 
dealing with the series of cones instead of Seger cones, 
Orton cones, Poulenc cones, etc., to facilitate the com- 
parison of the results of temperature control and to avoid 
confusion when such expressions are used as cone 10, 
cone 34, etc.; (2) astandard of the series of temperature 
scales instead of Celsius, Fahrenheit, and Reaumur to 
facilitate the comparison of the results of temperature 
measurements and to avoid confusion when such expres- 


* Résumé of a paper presented at the First International 
Congress on Glass and Ceramics, Milan, September, 1933. 
From Atti del I° Congresso Internazionale del Vetro e della 
Ceramica, p. 368 (1934). 


sions are used as 100°, etc; (3) a standard of the series 
of sieves instead of DIN, Tyler, I.M.M., B.S.I., etc., to 
facilitate the comparison of results of sieve analysis and 
to avoid confusion when such expressions are used as No. 
30 sieve, 80-mesh sieve, etc. 

As the Congress is not a permanent institution it seems 
reasonable to concentrate the work of systematic stand- 
ardization of the ceramic terminology (excluding glass) at 
the American Ceramic Society, which occupies a unique 
position in the field of ceramics, and the terms concerning 
glass at the Society of Glass Technology (Sheffield), 
which plays a leading réle in the field of glass and glass 
technology. These societies could carry out their work in 
coéperation with other societies and institutions and pre- 
pare projects of international standard terminology. 

The standardization of terms (the basic tools of thought, 
expression, and communication) will be of immense value 
in the fields of education, technology, research, art, and 
trade. It will allow students and professors, technologists, 
and research workers, artists and sculptors, sellers and 
buyers, distributors and consumers, collectors and manu- 
facturers to speak the same language. This will lead to 
general advancement in the ceramic industries and in- 
crease in efficiency, economy, and exactness. 


Post Orrice 31 
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CHARLES FERGUS BINNS 


Charles Fergus Binns, director emeritus of the New York 
State College of Ceramics, Alfred University, Alfred, N. Y., 
passed away December 5, 1934. He had been suffering 
from tonsilitis which developed into pneumonia Decem- 
ber 2. 

Dr. Binns was born October 4, 1857, at Worcester, 
England. His father, Richard William Binns, was direc- 
tor of the Royal Porcelain Works. 

As a boy he was apprenticed to the Worcester Porcelain 
Works. While he was learning the fundamentals of 
porcelain manufacture, he also continued his studies in 
science and drawing in the schools of Birmingham and 
Worcester. 

In 1886 he went to London to head the sales department 
of the Worcester Company. Seven years later an exhibit 
of Worcester porcelain was sent to the World’s Fair at 
Chicago with Dr. Binns in attendance. 


Soon after his return to England he was 
appointed to a position in the technical de- 
partment at the Worcester factory. Dur- 
ing reorganization of the Worcester Porce- 
lain Works in 1897, Dr. Binns resigned and 
came to America. His first position was 
director of a technical and art school in 
Trenton, N. J. He was also connected with 
the Lenox Pottery, manufacturers of fine 
dinnerware. 

In 1900 a state school of clayworking and 
ceramics was established at Alfred, N. Y., 
and Professor Binns was chosen director. 

In 1899 with thirty-one other ceramists 
interested in increasing technical information 
about ceramic materials and products Pro- 
fessor Binns became a Charter Member of the 
American Ceramic Society. He exerted a 
strong influence in unlocking the jealously 
guarded old recipe books of the nineteenth 
century ceramic manufacturers and in solv- 
ing manufacturing problems by bringing 
them into the open for discussion. 

He held many offices in the American 
Ceramic Society after his election as trustee 
in 1899. The following year he was made 
vice-president, and in 1901 was elected presi- 
dent. In 1918 the resignation of Edward 
Orton, Jr., necessitated the selection of a 
new secretary for the Society. He filled 
this position from 1918 to 1922. Many 
technical reports and pamphlets are among 
his published works. 

The Story of The Potter, a history of 
pottery from primitive ware to modern por- 
celain, and The Potter’s Craft, a guide for 
the craftsman and teacher in making pottery, 
were also written by Professor Binns. 

In 1925 at Commencement, in celebration of 
the twenty-fifth anniversary of the founding 
of the Ceramic School and of Professor Binns’ 
directorship, Alfred University for the first time awarded an 
honorary degree toa member of the faculty, C. F. Binns. 

The alumni of the school have established an annual 
award known as the Binns Medal, to be given for excellence 
in ceramic art. 

Burial took place in the village cemetery at Alfred. 
Those attending from outside the town included the 
following alumni and friends of Alfred: J. T. Littleton, 
Corning, N. Y., representing The American Ceramic 
Society; R. Guy Cowan, Syracuse, N. Y., representing R. 
H. Pass of Onondaga Pottery Co.; Gordon Phillips and 
Marvin Pond, Olean, N. Y.; M. C. Gregory, Corning, 
N. Y.; Mr. and Mrs. A. E. Baggs and Dr. and Mrs. G. A. 
Bole, Columbus, Ohio; F. J. Williams, representing Nelson 
W. Taylor of Penn State College, State College, Pa.; Mr. 
and Mrs. Robert Sherwood, Hamilton, Ontario; and 
Ernest W. Knapp, Elmira, N. Y. 
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Mrs. Binns passed away some years ago, and his daugh- 
ter, Miss Elsie Binns, has presided over his home. He 
leaves four daughters, Miss Elsie Binns, at home; Mrs. 
Nannie Bonnett, Ridley Park, Pa.; Mrs. Norah Fraser, 
University, Va.; and Mrs. Dorothy Remsen, Angelica, 
N.Y. Ason, Hugh, died in young manhood. 


RESOLUTIONS OF THE FACULTY, 
ALFRED UNIVERSITY 


WHEREAS, it has pleased Almighty God in His infinite 
wisdom to remove from our midst the guiding hand, the 
gracious spirit, the influential voice, and the wise counsel 
of our beloved colleague, Charles Fergus Binns, 


AND WHEREAS, we are aware of his true greatness, of his 
constant loyalty to truth, his genius as a master craftsman 
and his unstinted devotion to the best interests of Alfred 
University which he has served for a third of a century, 


AND WHEREAS, the faculty of Alfred University wish to 
express their deep sense of personal grief and loss at the 
passing of him whose life has ever exemplified those quali- 
ties of true manhood and sagacious leadership which are 
worthy of our emulation; therefore, 


BE IT RESOLVED: That we, the faculty of Alfred Uni- 
versity, here register our heartfelt sorrow that Dr. Binns’ 
gracious presence will be denied us, 

That we feel that his spirit will abide with us in our 
continued labors in this institution, and 

That we extend to the members of his bereaved family 
our deepest sympathy, 


BE IT FURTHER RESOLVED: That a copy of these resolu- 
tions be sent to the bereaved family, spread upon our 
minutes, and published in the local and professional press. 
—James C. McLeEop, Major E. Hotmes, WALpDo A. TITs- 

WORTH. 


TRIBUTE 


News of the passing of Dr. Binns will give pause and 
cause solemn reflection on the part of several hundred men 
and women, located in all parts of the country. Every 
person who has had the good fortune to have been associ- 
ated with him, either as student or fellow worker, will 
readily endorse the statement that here was, indeed, one of 
God’s noblemen. No one who ever came under his influ- 
ence failed to benefit by an enrichment of whatever there 
was of noble quality in their character. 

It was my high privilege to have been closely associated 
with Professor Binns for a period of nine years. I cherish 
the memory of those years as the happiest period of my 
mature life-—J. B. SHAW 


TRIBUTE OF THE FELLOWS 


The news of the death of Professor Binns is a great shock. 
One never can be quite ready for or reconciled to the 
loss of dear friends and like many other members of the 
American Ceramic Society, I esteemed him as one of my 
very good friends. To me, Professor Binns exemplified 
in a very unusual degree the term, Christian gentleman 
in its noblest sense. He was an unusual man whose charm- 


ing personality endeared him to colleagues, students, and 
co-workers. As a master craftsman, he showed notable 
skill and artistry. As a teacher, he inspired many young 
men and women to contribute unselfishly to the common 
good. Ceramic education in this country owes much to 
such men as Professor Binns, who were truly pioneers in 
the field of ceramic education and research. His energy 
and resourcefulness helped in establishing the foundations 
upon which ceramic technology has been built in this 
country.—C. W. PARMELEE, Dean of Fellows 


NECROLOGY 
Heinrich Tiirk 


Heinrich Tiirk, former 
President and Chairman of 
the Board of the Porcelain 
Enamel & Mfg. Co., Balti- 
more, Md., died Wednes- 
day, November 7, 1934. 

Mr. Tiirk was born in 
Germany in 1875, and first 
came to the United States 
in 1898. In 1910, with his 
brother Karl, who was a 
practical enameler, he 
entered the porcelain 
enameling industry. 

Mr. Tiirk was President 
and Chairman of the Board 
of the Porcelain Enamel & 
Mfg. Co. until his resigna- 
tion in May, 1934. He retired at this time because of ill 
health. Mr. Tiirk and his Company have carried a Cor- 
poration Membership in the American Ceramic Society 
since 1922, in addition to loyal personal memberships 
among his employees. 


Frank H. Sebring, Jr. 


Frank H. Sebring, Jr., President of the Salem China Co., 
Salem, Ohio, died December 20 at his father’s home after 
an illness of two weeks. He was born at East Liverpool 
and came to Sebring at the age of eleven where he lived 
until he took over the Salem Pottery. 

He was graduated from Yale in 1914, and enlisted in 
the American Army during the World War. In 1932 he 
was elected President of the United States Potters’ Associa- 
tion. 

Besides his father, the deceased leaves a daughter, 
a son, three sisters and one brother, C. L. Sebring. He 
was an active member of the American Ceramic Society 
for many years. 


Arthur E. Gray 


Arthur E. Gray, of the Pittsburgh Clay Pot Co., and 
a member of The American Ceramic Society since 1920, 
died Saturday evening, December 1, 1934. Funeral 
services were held December 4 at 3:00 P.M. 
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BUFFALO NEWS—OUR ANNUAL MEETING 


WHAMI 


That might be a good slogan for this Buffalo Meeting of 
the American Ceramic Society. It expresses the vim that will 
cheracterize the Meeting. It expresses the idea that things 
are happening—things that just demand attention—things you 
will tell the grandchildren about, but things you won't tell 
the wife about—not just yet, that is—unless you want to brave 
the rolling pin for leaving her at home and out of the fun. 
Better call her on the phone now and make a date for Febru- 
ary 17 to 29! = It’s near Niagera Falls, you know, and you can 
renew that old honeymoon, and besides you always have 
promised that some day you were going to take her back to 
see that wonderful winter scenery. And now's the time. 
Let's go! Shuffle off to Buffalo! 

WHAM happens to mean more than that, though. The 
radio station in Rochester, N. Y., that is going to broadcast a 
popular talk on the relation of some ceramic subject to our 
everyday lives sometime during the two weeks preceding the 
Meeting has these same call letters. This Buffalo bunch is 
distinctly air-minded and is putting on such talks over three 
stations in New York State, WHAM, Rochester, WFBL, 
Syracuse, and WKBW, Buffalo, and is negotiating for time 
in Pittsburgh and Cincinnati during that period. (IF possible, 
the details of these talks will be given in the February Bulletin 
so that you can listen in. Otherwise watch your daily 
papers.) The talks will do more than boost attendance at 
the Meeting as they are to 
sell the general public on 
ceramics and ceramic prod- 
ucts, particularly the “Made 
in America’’ varieties. 

Moreover, it was an- 
nounced at the last gathering 
of the Buffalo Committee 
that a part of the Annual 
Meeting will definitely be 
“on the air.” The Presi- 
dent’s Reception and Con- 
cert on Sunday evening will 
include an hour of music by 
the Carborundum Band, 
sponsored jointly by the 
Carborundum Company and 
the other western New York 
hosts of the Meeting. The 
Buffalo Broadcasting Cor- 
poration has promised to 
contribute the time from 
9:30 to 10:00 P.M. on Sunday evening, February 17, in 
order to carry this concert to the stay-at-home relatives of 
the visiting ceramists. This will probably go out over 
station WGR (550kc-545m) although, if possible, it will be 
switched to the more powerful WKBW (1480kc-202m). 
The program will be made up of numbers dedicated to 
prominent ceramists and, in view of the excellence of this 
band, which is normelly heard on the air over the Columbia 
network on Saturday evenings, the event should be an 
auspicious opening for a memorable Meeting. Be there if 
you can, but if you can’t—tune in! 


Dean M. E. Holmes, Gen- 
eral Chairman, Local Com- 
mittee for the 1935 Annual 
Meeting. 


W. Keith McAfee, President of the American Ceramic 
Society. 


RIGHT DOWN TO BUSINESS 


Whatever else you do, get to this Meeting early. We're 
going to get down to business on Monday morning. We 
can't even take time to listen to an address of welcome from 
the Mayor. We are asking him to write you a letter about it 
if he has to say something. You'll know you are welcome 
before the Meeting is over, but work comes first and work 
starts early on Monday. In fact, several of the Committee 
meetings have had to be shoved up to Sunday to get them 
in atall. See the general meeting schedule on page 35 in 
this issue of The Bulletin. Tuesday won't do this year. 
You have to be there Monday or miss things! 

And while we are talking of getting to Buffalo perhaps a 
word should be said about getting to the Hotel Statler from 
the station. Will Rogers says that the only trouble with the 
Buffalo station is that it wasn’t built three miles further east 
so the folks from Rochester (eighty miles away) could use it 
too. It really is several miles from the Statler, but can be 
reached by taxi for sixty cents. There are also busses which 
run for ten cents from the station to within a block of the hotel. 
Trains arriving at the Lehigh or D.L.&W. stations are much 
closer and the Terrace Station on the Michigan Central is 
only three blocks away. 
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All of the railroads in the United States and Canada are 
issuing ‘‘certificates’’ for the Buffalo Meeting which entitle 
the holder to return over the same route for one-third of the 
regular fare. Ask the ticket agent for a Certificate when 
you buy your ticket. (Do not make the mistake of asking for 
a receipt—that is different.) Some of the smaller stations may 
not have Certificates on short notice, so we suggest you make 
sure a day or two in advance. Bring your Certificate to the 
hotel with you for the necessary signature of the Secretary of 
the Society and the vise of the railroad agent. Ask for 
further instructions if you need them. Just to give you an 
idea of how cheaply this will get you to Buffalo and back, the 
rates from representative cities throughout the country are 
given as follows: 


Round trip Lower berth 
railway cost 

City fare each way* 
Atlanta, Ga. $40.28 $8.00 
Baltimore, Md. 19.03 4.50 
Boston, Mass. 23.76 4.50 
Chattanooga, Tenn. 34.79 7.00 
Chicago, III. 95.08 5.63 
Cincinnati, O. 91.05 4.50 
Cleveland, O. 8.85 3.75 
Columbus, O. 15.48 3.75 
Detroit, Mich. 12.00 3.00 
Louisville, Ky. 95.65 6.50 
New York, N. Y. 90.96 3:15 
Philadelphia, Pa. 19.97 3.75 
Pittsburgh, Pa. 19.97 305 
St. Louis, Mo. 34.32 7.59 

Toronto, Ont. 4.89 0.75 (seat) 

Washington, D. C. 20.95 4.50 


* Note that no reduction is made in retura Pullman charge. 
Nonceramic washbowls in sleepers and now this! Can't 
someone get next to these Pullman people! 


IMPORTANT INSIDE TIP 


If you can make up your mind in advance which one of the 
plant trips you expect to take on Friday (the final day of the 
Meeting) perhaps you can save a little money. If you live 
west of Buffalo and want to take the trip to Erie, you can 
secure a free stop-over there on your regular return ticket 
if it is bought via Erie. If you are coming from the East and 
want to take the Rochester trip, similar savings are possible 
on tickets via Rochester. The trip parties to both Erie and 
Rochester are to take the New York Central. Those going 
to Corning will travel over the Lackawanna. Of course 
there will be special fares which will make any of these trips 
very attractive anyhow—but maybe you're Scotch. These 
Friday trips are so attractive this year that every man will 
surely want to take one or the other of them. Make your 
plans early! 


LEAKAGE DISCOVERED—SHUFFLE 
MITTEE IN PANIC 


In spite of the best efforts of the Buffalo Committee to keep 
their plans for THE SHUFFLE water-tight, a serious leak has 
developed. Just why they talked so much about water-tight 
is not apparent from the liquid which escaped. Anyhow it 
will not be a dry affair. The reporter for The Bulletin was 
discovered and ejected before he secured complete informa- 
tion but it seemed that an advanced study was to be made of the 


New Deal and the possible effects of currency inflation. It 
seemed to be the intention to put everybody on the relief 
roll (no work required) and some of the participants were ex- 
pected to—oh well, come on and see. If the party turns out 
to be as wild as is promised, some of your ceramic friends may 
land in the hoosegow before morning, but the ladies helped 
to plan it so it’s safe to bring your wife. 

The plans for the Wednesday night dance and floor show 
were also put in final share last week. The dance is labeled 
“formal” but anybody who misses it on that account is making 
the mistake of a lifetime. “‘Bow’’ Bowman assures us that 
there will be six hand-picked numbers on the floor show (di- 
versified enough to hit everybody) and the music is to be fur- 
nished by Lloyd Huntley and his orchestra, who are the pres- 
ent sensation of Buffalo where they have been recently in- 
troduced after a string of successful engagements elsewhere. 
A nominal charge will be made for this party, the price of 
admission to be credited on any bill for food or drinks pur- 
chased during the evening. Ceramic guests will have prefer- 
ence in table reservations for the evening. 


MORE PLANT TRIPS 


Glenn Fulton of the Enamel Division crashed the gates since 
our last report with an invitation from the General Electric 
Company for the Society to visit their refrigerator and loco- 
motive plants at Erie. He also promises that if we step on 
it we will have time on the same day co visit the plant where 
Hammermill paper is made. That ofer was too good to pass 
up and Glenn was forthwith drafted as Chief of Erie-Day. 
The only regret is that the trip will have to be held on the 
same day as the Rochester visit to Bausch & Lomb and to Kodak 
Park, and the Corning Glass trip. 

The present complete trip list is as follows: 


Thursday Morning 


Choice of trip to Bethlehem Steel Co. open-hearth 
plant at Lackawanna or trip to Chevrolet Motor Co. 
and to Buffalo Pottery. 


Thursday Afternoon 


Choice of 100% scenic trip to Niagara Falls or 
Niagara Plant Trip including the Huntley (steam) 
Power Station, Carborundum furnace room, Niagara 
Wall Paper Co., and Niagara (hydraulic) Power Co. 


Thursday Evening 


The two afternoon trip parties will combine for din- 
ner in Niagara Falls, to be followed by a short talk 
by W. K. Bradbury on the geological history of Niagara 
Falls and projects for preventing the threatened 
suicide of the Falls by erosion. ajor Bond who 
will supervise the colored light display later in the 
evening will also tell the story of these lights. The 
combined parties will then view the lights on the 
Falls from Canada and return to Buffalo through Canada 
—which at this point is directly south of the United 
States. 


Friday All Day Trips 


Choice of trip to Corning Glass Works, or to General 
Electric Co. and Hammermill Paper Co. at Erie, Pa., 
or to Bausch & Lomb Optical Co. and Eastman Kodak 
Co. at Rochester, N. Y. 
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BAUSCH & LOMB OPTICAL COMPANY TO BE VISITED FEBRUARY 22 


Arrangements are being made by the Bausch & Lomb 
Optical Company to show visiting members of the Ameri- 
can Ceramic Society as much as possible of the plant on 
their arrival from Buffalo on February 22. Since the plant 
comprises about twenty 
buildings covering twenty- 
four acres of ground, it will 
not be possible to visit it 
all in the time allotted. 

Murray Scott, superinten- 
dent of the glass works, who 
is planning the Rochester 
visit, has laid out an 
itinerary which will cover 
the glass works, precision 
optics department, micro- 


scope assembly division, 
spectacle lens grinding 
plant, and the Panoptik 


bifocal lens fusing depart- 
ment. In addition to this 
tour through the manufac- 
turing divisions, portions of 
the recent exhibit of instru- 
ments and optical glass 
shown by Bausch & Lomb at the annual meeting 
of the Optical Society of America, at the National 
Bureau of Standards, Washington, D. C., will also be on 
display. This will include fourteen different kinds of 
optical glass blocks prepared to show physical quality, 
each glass having specific optical constants controlled 


Murray R. Scott Super- 
intendent of Glass Works, 
Bausch & Lomb Optical 
Co. 


Lens blanks being ground and polished into lenses of 
extreme accuracy. 


within close limits by ingredients in the batch. Such 
instruments as the chemical microscope for testing ring 
strain, the polariscope, petrographic microscope, wide-field 
binocular microscope, and the Abbé refractometer, all used 
in the ceramic industry, will be included in a general dis- 
play of hundreds of scientific instruments. 

In the glass plant visitors will see the mixing of the 
batch, melting, pouring, pressing, cutting, inspecting, and 
sorting of glass. The furnaces, which must be kept at a 
temperature of 2600 to 2700°F, and the annealing ovens 
are interesting features of the plant. The difference in 
treatment of ophthalmic and optical glass will be explained, 


and, if time permits, a visit to the pot making department 
will be made, where special pots are fashioned out of ma- 
terials selected for their purity and their particular ability 
to withstand heat and the corrosion action of the special 
optical glasses. 

In the precision optics department, where precision 
lenses and prisms are made for fine optical instruments, 


Rolling a sheet of glass at Bausch & Lomb Optical Co. 


visitors will see the most critical inspection known to 
modern manufacturing methods. Surface variations are 
measured in millionths of an inch. 

The ophthalmic lens grinding plant, with a floor capacity 
of about 214,000 square feet, which uses almost 2,000,- 
000 pounds of special abrasives annually in turning out 
15,000,000 lenses, is responsible for an output of 21,048 
combinations of lens powers of which a minimum supply of 
1000 each must be kept in stock. The intense care given 
to the fusing process of Panoptik bifocals will be seen in the 
room into which dustproof air is supplied through a special 
filtering system. 

In the microscope and microtome assembly departments 
skilled mechanics are employed in mounting eyepieces, ob- 
jectives, condensers, photographic lenses, and in field glass 
assembly. Besides the regular assembly work, numbers of 
experts are employed in repairing delicate instruments 
received from all parts of the world. 

Luncheon is planned for 12:45 p.m. in the Bausch & 
Lomb Cafeteria, after which the visitors will be guests of 
the Eastman Kodak Company. 


Aerial view of the Bausch & Lomb Optical Co., 
Rochester, N. Y. On February 22 this plant will 
be visited by members of the American Ceramic 
Society attending the annaul Meeting at Buffalo, N. Y. 
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THE CITY HALL, BUFFALO, N. Y. 


Approaching the City Hall from Niagara Square the 
building’s architectural style is seen to be modern without 
being modernistic. On the exterior and interior are 
symbolic decorations portraying an industrial theme in 
bold relief, and a background of Indian life and color in low 
relief. 

The architects and builders of this City Hall have tried 
to show the constructive rather than the destructive side 
of life, and to accomplish in stone, steel, and glass what the 
ancient Greeks did in stone and timber. 

The central figure above the main entrance represents 
the City of Buffalo. The groups to the left of the central 
figure portray the older generation passing plans on to 
youth for guidance, the steel industry (as portrayed by iron 
workers), science and medicine, and electrical energy de- 
picted by electricians and a lineman with a dynamo in the 
background. 

To the right of this central figure the groups represent 
community stability, lake shipping, law and education, and 
the variety of transportation facilities offered by Buffalo. 

Four panels over the entrance doors represent the 
hardships of the American pioneer, the women harvest- 
ing, the men hunting, women at domestic work, and men 
building homes, 

The Iroquois tribes around Buffalo were composed of 
various clans, such as the Turtle, Eagle, Hawk, Heron, 
etc., and these symbols with the Indian spelling of the 
names are carved on the bronze entrance doors. 

In the vestibule four square columns give the Indian 
symbols of the Four Winds. The North Wind is repre- 
sented by a masque depicting thunder and storm; the 
South Wind by sunshine and happiness. These two 
columns are duplicated to represent the East and West 
Winds. 

In the main lobby the high dome ceiling is in typical 
Indian coloring, the center representing the sun. 

Four statues at the entrance to the elevator corridors 
symbolize Virtue, Diligence, Service, and Fidelity. The 
keystones in the different corridors on the main floor repre- 
sent various industries in Buffalo. 
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Buffalo’s new City Hall. 


The painting in the front of the main lobby is entitled 
“Frontiers Unfettered by Any Frowning Fortress.” It 
depicts the international gateway to Canada. Peace, the 
central figure, has Canada in one hand and the United 
States in the other, uniting them. 

The painting in the rear is called ‘‘Talents Diversified 
Find Vent in Myriad Forms,” and here is shown the farmer 
venturing into fertile land. The figure of Buffalo is 
depicted as offering up the fruits of a bountiful land 


The smaller murals scattered throughout the lobby and 
corridors represent services rendered the taxpayer. The 
figures appearing on the Elmwood side of the City Hall 
depict the nine events in Buffalo’s history including the 
completion of the Erie canal. The story of Buffalo is thus 
presented in full, the past represented by the figures on 
the rear of the building, and the present by the figures on 
the front —FRANK E. RUSSELL. 


CENTRAL OHIO SECTION 


OF THE AMERICAN CERAMIC SOCIETY 


ORGANIZED 


Petition to the American Ceramic Society 

We, the undersigned members of the American Ceramic 
Society, hereby petition the American Ceramic Society for 
a charter for a local section to be known as the Central 
Ohio Section of the American Ceramic Society and gov- 
erned by the by-laws appended hereto. 

The list of officers nominated for the ensuing calendar 
year is also appended. 

Signed: Clyde E. Williams, John D. Sullivan, Harold E. 
Simpson, Chester R. Austin, C. E. Curtis, J. O. Everhart, 
W. C. Rueckel, A. S. Allison, J. L. Carruthers, A. S. Watts. 


Officers 


The officers nominated for the elective offices of the 


Central Ohio Section of the American Ceramic Society for 
the ensuing year are as follows: 

Chairman: Walter C. Rueckel, O. S. U., Engineering 
Experiment Station, Columbus, Ohio. 

Secretary: Chester R. Austin, Battelle Memorial Insti- 
tute, Columbus, Ohio. 

Councilor: Ross C. Purdy, 
Society, Columbus, Ohio. 


The American Ceramic 


By-Laws of the Central Ohio Section of the 
American Ceramic Society 


I. Object 


The object of the Central Ohio Section of the American 
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Ceramic Society is to promote the arts and sciences con- 
nected with ceramics by means of meetings for the reading 
and discussion of technical papers and for other activities. 


II. Membership 


Membership in this Section shall consist of those in- 
terested in ceramics or the allied arts. 


Ill. Dues 


There shall be no initiation fees or dues. 


IV. Officers 


The elective officers shall be a Chairman, Secretary, and 
Councilor. The appointive officers shall be the Chairman 
of Program Committee and Chairman of Entertainment 
Committee, committee members to be chosen by the 
chairman of each respective committee. 

Only members of the American Ceramic Society may 
hold office. 

The elective officers shall be elected by a vote of mem- 
bers of this Section. 
Chairman of the Section shall appoint the appointive 


officers. 
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V. Elections 


The election of officers shall be held at the last regular 
meeting of the calendar year, the specific purpose of the 
meeting to be designated as such on the announcement 
sent out for this meeting. 

Nominations for elective office shall be made from the 
floor and voted on at the same meeting, election being by 
plurality vote of members present. 

The tenure of office shall be one calendar year. 


VI. Meetings 


Meetings shall be called at the discretion of the Program 
Committee. 
VII. Parliamentary Standard 


Roberts’ ‘“‘Rules of Order’’ shall be parliamentary stand- 
ard on all points not covered by these rules. 


VIII. Amendments 


To amend these rules, the amendment must be presented 
in written form to each member by letter ballot. If said 
letter ballot shows an affirmative vote of not less than two- 
thirds of the total vote cast, within a period of thirty days, 
then the same shall be declared carried. 


MICHIGAN-NORTHWESTERN OHIO 
SECTION MEETS 


The Michigan-Northwestern Ohio Section of the Ameri- 
can Ceramic Society held a dinner meeting at Northwood 
Inn, Royal Oak, Mich., on November 23, 1934. At this 
final meeting of the year, porcelain enamel and abrasives 
were chosen as the subjects for discussion. 

A sound slide film showing the manufacture and testing 
of porcelain enamel frit was presented by the Ferro 
Enamel Corporation, Cleveland, Ohio. J. K. Gillett ex- 
plained the pictures. 

A paper on ‘‘The Manufacture and Use of Grinding 
Wheels” was given by K. I. Harvey of the Macklin Com- 
pany, Jackson, Mich. A discussion of abrasive grains, 
bonds, and types and uses of grinding wheels was included 
in this paper. 

The new officers elected were as follows: 


Chairman: §S. J. McDowell, A C Spark Plug Co., 
Flint, Mich. 

Vice-Chairman: P. W. Dager, Champion Spark Plug 
Co., Ceramic Division, Detroit, Mich. 
Secretary-Treasurer: Macon Trabue, Mt. Clemens Pot- 
tery Co., Mt. Clemens, Mich. 

Councilor: W. C. Stief, Mt. Clemens Pottery Co., Mt. 
Clemens, Mich. 

A floor show and dancing were the attractions after the 
business for the evening was completed.—P. W. DaAGER. 


CALIFORNIA SECTION HEARS 
T. S. CURTIS 


The first joint meeting of the California Section of the 
American Ceramic Society and the American Chemical 
Society was held November 7, 1934. The meeting was 
attended by 200 members. 


T. S. Curtis talked on ‘‘The Photocolor Process for the 
Decoration of Ceramic Ware.”’ Interest in this paper was 
enhanced by exhibits of decorated tile panels produced 
commercially by Gladding, McBean & Company who are 
operating as West Coast licensees under the Curtis Process 


MEETING OF CALIFORNIA SECTION 


On December 20, forty members attended the final 
meeting in a year of unprecedented activity. 

“Commercial De-airing of Clays’? was presented by 
Davis Brown, nationally known clay products machinery 
engineer. Mr. Brown reviewed the history of the vacuum 
treatment of clays and ceramic bodies. 

Among the comments from commercial users of de-airing 
machinery was a report on work done at the University 
of Washington by Gordon Adderson, who not only con- 
firmed Mr. Brown’s general statements with actual test 
results but also astonished the audience with the quantita- 
tive figures presented. 

A report of the activities of the Educational Committee 
was made with respect to the work at the University of 
Southern California. The class in Ceramic Technology 
enlisted fifteen registrants for the first term. 

The following officers for 1935 were elected: F. A. Mc- 
Cann, Chairman; B. M. Burchfiel, Vice-Chairman; Leon B. 
Coffin, Treasurer; and T. S. Curtis, Secretary. A. Malin- 
ovszky was made Councilor, while the Program Committee 
was made up of the following: A. Lee Bennett, F. A. 
McCann, B. M. Burchfiel, Ben Berg, Elwyn L. Maxson, 
and Ralph H. Martin. 

At the close of the meeting, Mr. Malinovszky moved a 
rising vote of thanks to the officers who in serving during 
1934 brought the California Section back to vigorous activ- 
ity after a year of inactivity —T. S. Curtis, Secretary. 
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PITTSBURGH SECTION ELECTS OFFICERS 


At the monthly meeting held December 18, 1934, the 
following officers were elected for 1935: Raymond E. 
Birch, Chairman; H. B. DuBois, Vice-Chairman; Earl 
C. Petrie, Secretary; Jack H. Waggoner, Treasurer, and 
Harold E. White, Councilor. 

The speaker at the meeting, Andrew J. Kostellow, 
Associate Professor of Painting and Design, Carnegie 


NEW MEMBERS 


PERSONAL 

Astles, W., 1-2 Pepys St., Seething Lane, London, E.C.3, 
England; Director, Union Oxide & Chemical Co., Ltd. 

Barlow, James M., Westleigh, Whalley Road, Accring- 
ton, Lancashire, England; Director of Brickworks. 

Bates, Harry C., 8 West Sixth St., Corning, N. Y.; Physi- 
cist, Corning Glass Works Laboratory. 

Brauner, Ernest R., 8700 S. State St., Chicago, IIL; 
Enamel Superintendent, Federal Electric Co. 

Breeman, Leonard, Jr., Box 201, Brookneal, Virginia; 
Chemist, Seaboard Feldspar Co. 

Canfield, J. J., 311 McKinley St., Middletown, Ohio; 
Supervising Research Engineer, Enamel Laboratory, 
American Rolling Mill Co. 

Chantler, L. W., The Standard Lime & Stone Co., Millville, 
W. Va. 

Couch, Helen M., 401 South Lake St., Los Angeles, Calif.; 
Designer for Pacific Clay Products Co. 

Dadabhoy, Jehangirji, Nargaze Nest, Secunderabad, India; 
Proprietor, Tile & Stoneware Pipe Mfg. Co. 

Edwards, A. R., Armco International Corp., Thames 
House, Millbank, Westminster, London, S.W.1, Eng- 
land; Asst. Managing Director. 

Grant, J. A., 199 Chemung St., Corning, N. Y.; Chemical 
Engineer. 

Ilgenfritz, C. Bruce, 210 S. Dallas Ave., Pittsburgh, Pa.; 
Designer of glassware. 

Lemmerman, Paul C., 3092 Broadway, Cleveland, Ohio; 
Research Chemist, Grasselli Chemical Co. Expt. Lab. 

Lewis, Evan J., 314 E. First St., Corning, N. Y.; Physicist, 
Corning Glass Works. 

Lillie, Howard R., 168 Cedar St., Corning, N. Y.; Physi- 
cist, Corning Glass Works. 

Martin, H. Kaye, 20 East Fourth St., Corning, N. Y.; 
Patent Attorney, Corning Glass Works. 

Maxson, Elwyn L., 112 W. Ninth St., Los Angeles, Calif.; 
Pacific Coast Representative, Hammill & Gillespie, Inc. 

Read, Edgar B., 131 Edgewood Ave., Edgewood, Pa.; In- 
dustrial Fellow, Mellon Institute, Pittsburgh, Pa. 

Schlehr, W. Raymond, 3633 Rexmere Rd., Baltimore, 
Md.; Asst. Chemist, Carr-Lowrey Glass Co. 

Shaver, W. W., 214 Wall St., Corning, N. Y.; Physicist, 
Corning Glass Works. 

Smith, Rowland D., 12 Woodlawn Ave., Corning, N. Y.; 
Chemist, Corning Glass Works. 

Watt, Loren, Roseville, Ohio; Supt. Watt Pottery Co., 
Crooksville, Ohio. 

STUDENTS 

Brandt, William O., University of Washington, Seattle, 
Wash. 

Raleigh Unit, Univ, of North Carolina, Raleigh, N. C. 

Hamburger, Herbert M. McLain, William R. 

Lloyd, Arthur S. Owens, Charles W., Jr. 

Smith, Edwin B. 


CORPORATIONS 
American Refractories Institute, Dorothy Texter Kincaid 
(voter), 2202 Oliver Bldg., Pittsburgh, Pa. 


Institute of Technology, discussed ‘‘Art and Its Relation 
to Industrial Design.” 

Speakers scheduled for the first part of 1935 are as 
follows: January 8, Junius D. Edwards, Asst. Director 
of Research, Aluminum Co. of America; March 5, Fulton 
B. Flick, who will discuss patents in ceramics; and April 9, 
Dean M. E. Holmes, New York State College of Ceramics, 
Alfred, N. Y.—Earv C. PETRIE, Secretary. 


Certain-Teed Products Corp., Gypsum Division, H. H, 
Van Hagen (voter), 100 E. 42nd St., New York, N. Y. 


MEMBERSHIP WORKERS’ RECORD 


PERSONAL STUDENTS 

1. S. Curtis 1 A. F. Greaves-Walker 5 

J. O. Everhart 1 Hewitt Wilson 1 

J. C. Hostetter 1 - 

J. T. Littleton 9) Total 6 

F. A. McCann l 

C. B. McComas l CORPORATION 

J. M. McKinley 1 R. B. Carothers 1 

E. C. Petrie 1 Office 1 

J. P. Rodgers 1 

F. G. Sutphen 2 Total 2 

Office - 
Total 22 Grand Total 30 


ROSTER CHANGES DURING DECEMBER 


Personal 


Allison, Adrian G., 612 E. Como Ave., Columbus, Ohio. 
(Marietta, Ohio.) 

Bassett, Robert, 119 Elm St., Milton, Pa. (Alfred, N. Y.) 

Cannan, William, Jr., The Castleton, New Castle, Pa. 
(Syracuse, N. Y.). 

Greene, Kenneth F., 56 Main St., Keyport, N. J. (Kings- 
ton, N. Y.) 

Kriegel, W. Wurth, Montana School of Mines, University 
of Montana, Butte, Mont. (Seattle, Wash.) 

Lyle, Aaron K., 210 Union St., Hamburg, N. Y. (Hazel- 
Atlas Glass Co., Washington, Pa.) 

Malsch, Werner, 1611 Michigan Ave., Miami Beach, Fla. 
(Belmar, N. J.) 

Perrine, Charles F., 260 Main St., Matawan, N. J. (Red 
Bank, N. J.) 

Seaton, Max Y., United Chemicals, Inc., 405 Lexington 
Ave., New York, N. Y. (California Chemical Corp., 
Newark, Calif.) 

Stowe, G. T., E. J. Lavino & Co., 470 Bullitt Bldg., Phila- 
delphia, Pa. (E. J. Lavino & Co., Pittsburgh, Pa.) 
Strubler, Gordon L., Corning Glass Works, Corning, N. Y. 

(Chicago Bridge & Iron Works, Chicago, III.) 

Westall, Charles C., Greenup, Illinois. (Pittsburgh Plate 
Glass Co., Pittsburgh, Pa.) 

White, Ray H., Abrasive Co., Bridesburg, Philadelphia, 
Pa. (Abrasive Co. of Canada, Ltd., Hamilton, Ont. 
Canada.) 

Zehm, Robert C., 234 Lincoln, W. Lafayette, Ind. (Nor- 
wood, Ohio.) 


Corporation 


Empire Sheet & Tin Plate Co., Mansfield, Ohio. (Empire 
Steel Corp.) 
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32 ACTIVITIES OF THE SOCIETY 
SHIP “CERAMICS” SAILING PROGRESS RIVER 


Annually, this is the time of the year that “bad news” of resignations are received, 
usually with a large net loss. Here is our end of the year—after 1935 bills were received 
by members even unto the ends of the world, and responses received even from the earth’s 
far distant points. 


CAPTAIN DICK’S 1934 GAIN AND LOSS STATEMENT OF PAID MEMBERS 
THEY ARE NOT COUNTED UNTIL THEY PAY 


| NET | GAIN AND Loss 

Paid | Paid Personal Corporation 

| Personal Corporation | hoes Gala Gea 

| 1933 Net 1184 148 

Nov. 95,1934 | 1998 «169 
Dec. 31, 1934 1239 167 12 19 | 4 2 
Net for 1934 55 | 19 


Jan. 7,1935 New Members 8 


Twenty-three others have applied for personal membership but have not yet paid. This | 
“Gain” record at this time of the year is unique. It indicates a successful 1935 sailing of | 


the good ship Ceramics” on Progress River. 


GENUINE APPRECIATION* 


Enclosed is a check to cover dues to the Society for 1935. 
It is possible that I received a few issues of the Journal in 
the early part of 1931, after my dues had lapsed, but I have 
moved so many times since then that I have no record of them. 
If there is any charge against me for this reason kindly let me 
know. 

I shall be very glad to reéstablish myself in the Ceramic 
Society again, as it is more worth while to me than any other 
technical organization that I have belonged to. 

I have not been been doing very much ceramic work in the 
last two or three years, but have managed to keep in touch with 
the few major developments of the local industries that have 
taken place in that time, and am hopeful that the nonmetallic 
industries will gradually improve—W. F. Dietricu, Mining 
and Metallurgical Engineer. 


229 E. BELLEVUE AVE 
San Mateo, CAtir. 


* Letter received December 27, 1934. 
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PROOF OF YOUR COOPERATION 


The American Ceramic Society can and will continue to 
serve the ceramic industry and increase its service. 

During the summer of 1934 the financial condition of our 
Society became serious. A quick examination of the fig- 
ures would have convinced most anyone that our fine or- 
ganization was doomed; but your officers and trustees 
are men accustomed to apparently impossible business and 
technical problems. They looked beyond these figures and 
saw the many plants in the United States that manufac- 
ture ceramic products—practically all of these products 
essential to living—and the producers of materials and 
equipment that supply these plants, and they realized 
that an organization as vital to the very existence and prog- 
ress of this great group of American industry and Ameri- 
can workers as the American Ceramic Society should not 
and could not go down. 


What did they do? Your officers and trustees brought 
this problem to you for the assurance that you would 
continue your personal membership, secure new members, 
get your company’s corporation membership, and secure 
advertisements in The Bulletin from every producer of 
ceramic materials and equipment. 

Are you doing the job? Yes! You increased the mem- 
bership 14% and the advertising 70%. This gives us a 
nice increase in revenue. We have some fine prospects 
for 1935. 

At the Buffalo Meeting we expect the Society to formu- 
late and begin work on a plan that will put the “good ship 
Ceramics” in better running order than it ever was.— 
Dick CAROTHERS, Chairman, MEMBERSHIP & ADVERTIS- 
ING COMMITTEE. 


A SERMON IN TWO PARAGRAPHS* 


To quote from the modern classics, “Publicity and secrecy 
are antithetical words and antagonistic aims. The opera- 
tion of a secret process advertises the operator’s belief 
that he is self-sufficient. He owes nothing to the industry, 
art, or science. If he owes nothing, he has taken nothing 
from it. It is strange that anyone should permit himself 
to believe that he is beholden to no one for the technical 
operations of his manufacturing plant. 

“‘How far could even the cleverest mechanic or inventor 
get if he were to cast aside all the scientific information 
accumulated by numberless investigators in the last cen- 
tury and published for the general good? How far could 


* From a letter dated December 18, 1934. 


any plant get without using freely the appropriate ma- 
chines, metals, and substances produced by the labor of 
others? How few are they who do not actually employ 
competent technicians and engineers, educated by others 
and possessing a store of knowledge derived from the work 
of others? 

“In fact unless a constant inflow of new brains is bought, 
the ‘secret’ process is rapidly outdistanced by its outside 
competitors. The fence that keeps old ideas in also keeps 
new ideas out. So it usually transpires that by the time 
the cat is finally out of the bag, it is found to be a common 
Tom more or less mangy and one that everybody has seen 
on backyard fences for years.” 


ELECTRIC FIRING OF CLAY PRODUCTS' 


Globars and wire resistors are being successfully used 
in some enameling furnaces and also in decorating kilns 
and leers. These relatively low-temperature kilns in 
which enamels are fused onto metals, and the colors 
fluxed onto china and glassware (and also leers for heat- 
treating glassware) were not considered in the Symposium 
held April 26 in Asheville, N. C.? 

The attempts to date to fire clayware electrically have 
been failures, and although we continue to hope that 
electrically heated kilns for firing clayware will be de- 
veloped, they must be more than toasters. 


Static Surface Heating 


Static surface heating is inadequate for uniform firing 
of clayware even though it does satisfactorily fuse enamels 
onto flat metal ware and colors onto glazed ware. It is 
doubtful if the electric ovens in use today are adequate 


1Excerpts from letters written by the Editor, 
December, 1934. 

2 Joint Meeting of the Electrochemical Society and the 
American Ceramic Society, April 26-28, 1934. See The 
Bulletin, p. 102 (April, 1934). 


for enameling hollow ware such as kettles, on which not 
all surfaces are equally heated. 

Failure in electrical firing of clayware kilns is not due 
to failure of the heating unit nor to the cost of electric 
power but altogether to the failure to bathe the ware 
uniformly with an atmosphere heated to temperatures 
required as the ware passes through the several stages of 
firing, dehydration, oxidation, vitrification, and annealing. 
The ware can not be toasted; it must be uniformly baked, 
uniformly all over and through. 

In the development of electric firing of clay products 
there must be a thorough understanding of the heat work 
to be done to fuse the mineral mixtures of which clayware 
are composed so.as to develop uniformly throughout each 
individual piece and from piece to piece those properties 
which it is desired the ware shall possess. 


Ceramic Ware Structure 


Ceramic ware is made of mixtures of minerals many 
of which undergo crystal transformations that involve 
volume and other physical changes. Unless fired uni- 
formly throughout the ware structure, differences in 
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volume changes will set up strains that tend to, and 
frequently do, cause rupture of the ware. This has 
happened more often when, as in electrically heated 
ceramic kilns and ovens, the heating is mostly by radiation 
and in kilns where, to obtain more equal heat distribution, 
violent movement of the kiln atmosphere is resorted to. 

Ceramic ware must be as uniformly heated as will be 
allowed by the conduction of heat to the inner parts of 
the ware. In the firing of all ceramic clayware there is 
heat work to be done, mostly endothermic. Clayware 
are poor heat conductors. The temperature gradient 
through the ceramic ware being fired should not be pro- 
nounced. 


Slight Temperature Gradient 


To equally heat each piece on all sides, the temperature 
gradient from the heat source to the ware being fired must 
be as slight as possible. This requires convection of a 
gaseous medium. This is why oxidizing of the gas by 
secondary air among the ware so successfully gives even 
heat distribution. 

Ceramic ware are best heated by mild convection, by 
multi-source radiation, and by equal conduction from all 
outside surfaces of the ware. There can be no violent 
stirring of the air, no ‘‘sun glass’’ scorching, and no forcing 
of the heat through the ware. 


Ceramic ware are fired correctly, not by power nor by 
might but by three gentle spirits, convection, radiation, 
and conduction. These gentle spirits must be allowed 
adequate time in which to accomplish their work. 


Interest in Electric Firing 


The ceramic industry of America is deeply interested in 
electric firing of its ware. It has invested heavily in 
electric tunnel kilns. Our ceramic schools have installed 
electric kilns. The potters have installed electric decora- 
ting kilns, the glassmakers have purchased electric leers, 
and the enamelware producers have adopted electric 
ovens. American ceramic industries have shown their 
desire for electric firing. They regret that the only 
successful electric heating appliances, so far as they know, 
are those in which the work to be done is on the surface, 
i.e., toasting. 

The Symposium on Ceramic Ware Firing planned for 
the 1935 Annual Meeting of the American Ceramic 
Society promises to be most helpful in determining the 
ware properties demanded in each type of ceramic ware, 
and the heat treatment with which these properties may 
be secured. Every designer and maker of any type of 
ceramic kiln should find the discussion invaluable. 

The following bibliography outlines recent published 
material on this subject: 


Ceramic Ware Firing Discussions 


From The Bulletin of the American Ceramic Society. 


June, 1934 


1. “Greater Production Economy and Better Ware 
Quality Suggestions,’’ Editorial, p. 151. 

2. Correspondence between the Editor and E. D. 
Milener, p. 165. 


July, 1934 


3. ‘‘Equal Thermal History Is Essential to Secure 
Uniform and Definite Properties of Ceramic Ware,” 
Editorial, p. 175. 

4. ‘Diffusion Combustion—What Is p. 184. 

5. Correspondence between the Editor and W. M. Hep- 
burn, p. 185. 


August, 1934 


6. ‘Uniform Thermal History,’’ Editorial, p. 193. 

7. ‘‘What Variation in Ceramic Thermal Treatment Is 
Allowable and What Is Unavoidable?’’ Editorial, 
p. 194. 

8. Letter from the Editor to F. M. Hartford, p. 211. 


October, 1934 


9. “Combustion in Kilns,” by Ralph A. Sherman, 
pp. 275-76. 

10. “Ceramic Ware Firing,’’ by James T. Robson, pp. 
276-78. 

11. ‘Ceramic Ware Firing Symposium Suggestions,’’ by 
Ellis Lovejoy, pp. 278-79. 

12. ‘Means of Firing Ceramic Ware,’’ by W. D. Richard- 
son, pp. 279-80. 

November, 1934 

13. ‘Accurate Control of Ware Firing,” by E. C. Clemens, 
p. 320. 

14. ‘Ceramic Ware Firing Symposium,” by 
Parmelee, pp. 320-21. 

15. ‘Ceramic Ware Firing,’ by Arthur P. Watts, pp. 
321-22. 


January, 1935 
16. ‘‘Notes on Periodic Kiln Firing," 
Blume, pp. 19-20. 
17. ‘‘Muffle Kiln Firing,’ by Arthur J. Blume, pp. 
20-21. 
18. ‘Firing Ceramic Kilns,’’ by Roland J. Clark, pp. 
21-23. 


by Arthur J. 


PRESIDENT MCAFEE EXPRESSES APPRECIATION* 


Mr. Ross C. Purpy AND His GANG 

Anyone who has not had the privilege of being Presi- 
dent of the American Ceramic Society can not possibly 
realize the amount of work accomplished by you good 
people. We have just come through a particularly trying 
year and it is my hope and belief that it represented the 
bottom of the curve. In spite of our trials and tribula- 

* Received December 27, 1934. 


tions we have maintained a high standard of service by 
the Society. 

You have made this possible, and any of our members 
who are at all in touch with the affairs of the Society know 
this, at least in part. You have cheerfully worked long 
hours and worked hard. You deserve the thanks and 
congratulations of our members. Best wishes for a much 
brighter year.—W. KeitH MCAFEE, President. 


. 
Na 
fe! 
1 
; 
in. 
| 
| 


ACTIVITIES OF THE SOCIETY 35 


PARTIAL LIST 1935 ANNUAL MEETING PAPERS 


ART DIVISION 


GENERAL SESSION 
Monday, February 18, 1935 2:00-4:00 P.M. 


[International Standardization of Colors 


By A. Maerz, American Color Research Laboratory, 
Ridgewood, N. J. 


Colors may be referred to by names or by systematic 
symbols. Of the latter, a number of systems have been 
proposed during the course of years, but none has ever 
found general or lasting acceptance. The reasons for 
this are brought out in a concise outline of the develop- 
ment of such systems and in an analysis and comparison 
of the whole group. A history of this kind has never 
been drawn up before, and without it as a background 
the standardization of colors and of a decent nomenclature 
can not be understood. The custom of referring to colors 
by names is examined in detail to determine whether a 
more systematic and standardized usage of names is not 
possible. The commercial usage and requirements in the 
ceramic and other industries are looked into, toward this 
end. The possibilities of a universal standard nomen- 
clature are examined, and details of an organization for 
international action made public. 


2. Commercial Importance of Design in Ceramic 
Ware for Utilitarian Purposes 


By Margaret George, Buffalo Fine Arts Academy— 
Albright Art Gallery, Buffalo, N. Y. 


3. Increased Sales through Design and Marketing 
Tests 


By O. M. Forkert, Design and Layout Dept., The 
Cuneo Press, Chicago, III. 


1. A Photocolor Process for the Decoration of 


Ceramic Ware 


By T. S. Curtis, Industrial Research Laboratories, 
Huntington Park, Calif. 


Original water colors, wash drawings, paintings, textiles, 
or living objects may be reproduced with photographic 
fidelity and in full color rendering in vitrifiable colors on 
ceramic ware by this process. The methods of making 
the original color photograph through the use of special 
absorption filters which translate the tones of the original 
into the available primary ceramic printing colors will be 
described. The process of printing directly upon the 
glazed surface of wall tile, obviating the use of decalco- 
mania transfer, will also be disclosed. The process offers 
interesting possibilities for the low-cost decoration of tile 
with virtually unlimited scope in artistic effect, since the 
technique of the original artist is faithfully reproduced in 
large quantity production. 


PAPERS 


DIVISION SESSIONS 
Tuesday, February 19, 1985 9:00 a.m.—12:30 P.M. 


1. Downdraft Woodfiring Kiln for Local Red Clays 


By Edgar H. Strong, N. Y. State College of Ceramics, 
Alfred, N. Y. 


2. Colemanite Glazes for Wall Tile 


By C. W. Merritt, N. Y. State College of Ceramics, 
Alfred, N. Y. 
3. Red Glazes and Underglaze Red by Reduction 
By Charles M. Harder, N. Y. State College of Ceram- 
ics, Alfred, N. Y. 


The formulation of a firing procedure, along the lines 
laid down by Seger, for the production of copper red 
glazes and underglaze red. Possible methods of control 
of the liver red, cherry red, and purple red flambé glazes. 


1. Contribution of Ceramics to the Blue-Greens 
in the Color Seale 
By Richard Grant, Cincinnati, Ohio 
5. Notes on the Use of Ceramic Products in Land- 
scape Design 
By Henry F. Kenney, Cincinnati, Ohio 
6. The Future of Decorative Vitreous Enamel 


By H. Edward Winter, Ferro Enamel Corp., Cleve- 
land, Ohio 


Tuesday, February 19, 1985 2:00-5:30 p.m. 


7. Ceramic Art in the Public Schools: Reasons 


and Methods 
By Charles M. Harder, N. Y. State College of Ceram- 
ics, Alfred, N. Y. 


A primer of ceramic processes for those engaged in 
teaching in schools, camps, and institutions. 
To be read by title. 


8. New York Suggests to a Member of the Ameri- 
can Ceramic Society 


By Ruth Canfield, Friendship, N. Y. 
9. Future of the Art Division (General Discussion) 


Led by Lawrence E. Barringer, General Electric Co., 
Schenectady, N. Y. 


ENAMEL DIVISION PAPERS 


1. Temperature and Fineness Control of Ground 
Coats for Sheet Steel 
By H. C. Beasley, Baltimore Enamel & Novelty Co., 
Baltimore, Md. 
2. Relation between Cobalt and Nickel Oxide Con- 
tent and Reboiling of Sheet Steel Ground 
Coat Enamels 
By J. M. Cayford and R. M. King, Ohio State Uni- 
versity, Columbus, Ohio 


3. Effect of Furnace Atmosphere on Enameling 
By H. E. Ebright, G. H. McIntyre, and J. T. Irwin, 
Ferro Enamel Corp., Cleveland, Ohio 
4. Notes on Draining Ground Coats for Sheet 


Steel 


By Murray C. Gautsch, Baltimore Enamel & Novelty 
Co., Baltimore, Md. 
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5. Current Work on Enamels at the National Bu- 
reau of Standards 


By W. N. Harrison, National Bureau of Standards, 
Washington, D. C. 


6. Minimum Radius of Curvature for Enameled 
Parts 


By H. H. Holscher, Edison General Electric Appli- 
ance Co., Chicago, IIl. 


A comparison of firing off and chipping of porcelain 
enamel over bent edges of various outside radii shows that 
9/¢4 inch is the minimum radius to which the iron should 
be bent. 


7. Relation between Thickness of Enamel and 
Chipping (Discussion) 


Led by H. H. Holscher 


8. Mechanics of Enamel Adherence, XI. Applica- 
tion of the Theory of Dendritic Adherence to 
the Development of White Ground Coats for 
Sheet Steel 


By W. L. Housely and R. M. King, Ohio State 
University, Columbus, Ohio 


9. Enamel Practice in Finland 


By Risto Jarnefelt, Ohio State University, Columbus 
Ohio 


10. Mechanics of Enamel Suspension, II. The 
Electrodialysis of Some Enamels and Glasses 


By R. M. King, Ohio State University, Columbus, 
Ohio 


ll. Micro-Gas Analysis of Reboiling Gases in 
Vitreous Enamels on Iron 


By V. M. Meloche, University of Wisconsin, Madi- 
son, Wis. 


12. Effect of Clays on the Opacity of White Enamels 


1. The Calculation of Physical Properties of 


Glasses from Their Composition 


By S. R. Scholes, Department of Glass Technology, 
New York State College of Ceramics, Alfred, N. Y. 


Calculation under additive theory is criticized. Factors 
should represent real values for substances on which they 
are based; this requires postulation of compounds, which 
is open to question. Specific volumes must be considered, 
since properties are an effect of volume, not of weight. 
Examples from data on B.O, glasses are given. 


2. Viscosity and Conductivity of Soda-Potash- 
Silicate Glasses 


By K. Lark-Horovitz and C. L. Babcock, Purdue 
University, Lafayette, Ind. 
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13. One-Coat Enamel Finishes 


By F. R. Porter and G. L. Bryant, Edison General 
Electric Appliance Co., Chicago, IIl. 


14. Effect of Variations in Grinding on Fineness 
Distribution of Vitreous Enamels 


By E. P. Poste, Chattanooga, Tenn. 


15. Effect of Mill Additions and the Blending of 
Frits on the Expansion of Ground Coats 


By B. T. Sweely, Chicago Vitreous Enamel Products 
Co., Cicero, III. 


16. Questions in Regard to Design of Porcelain 
Enameled Products 


By B. T. Sweely, Cicero, II. 


17. Clays for Enamels 


By F. R. Porter, Edison General Electric Appliance 
Co., Chicago, IIl. 


18. Shop Control of Colored Porcelain Enamels 


By D. O. Koch, E. I. du Pont de Nemours Co., 
R. & H. Chemical Div., Perth Amboy, N. J. 


19. The Use of Nickel Dip in Enameling Practice 


By J. E. Hansen, and J. T. Irwin, Ferro Enamel 
Corp., Cleveland, Ohio 


20. The Use of Sodium Cyanide in a Neutralizing 
Bath in Pickling Sheet Iron for Enameling 
By E. H. Schand, G. L. Bruten, and G. J. Grimes, 
Detroit Vapor Stove Co., Detroit, Mich. 
21. Acid-Resisting Enamels for Cast Iron: a Com- 


pounding Study 


By John Wassman and J. R. Sheppard, Eagle Picher 
Lead Co., Joplin, Mo. 


A condensed account is given of the studies continued 
over a period of about a year on the compounding of acid- 
resisting enamels for cast iron. It involves a more or 
less systematic variation of the enamel formulas and the 
correlation of these results with certain of the properties 
which concern the user of enameled ware and the manu- 


By R. R. Danielson, Metal & Thermit Corp., facturer, including resistance to acid, workability of 
Carteret, N. J. fusion properties, color, and coefficient of expansion. 
GLASS DIVISION 


Using the method described previously (see Jour. Amer. 
Ceram. Soc., 17 [11], 329-42 (1934)), the viscosity and 
electrical conductivity of glasses containing sodium potas- 
sium and silica have been investigated. It has been found 
that for all glasses containing an excess of potassium over 
sodium the simpler relation between conductivity \ and 
viscosity 7, 

n = A[1/d]? 


does not hold anymore. It has been found that in this 
case the temperature dependency of the work function 
for conductivity and viscosity is not the same, indicating 
the effect of the formation and breakup of complexes in 
this temperature. 


3. The Hardness of Glass 


By G. W. Morey, Geophysical Laboratory, Washing- 
ten, D.C. 
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A discussion of the significance of glass hardness and 
methods for its measurement are given. 


4, Changes in the Elastic Property of Glass as 
Affected by Temperature 
By A. E. Badger and W. B. Silverman, University of 
Illinois, Urbana, IIl. 


The modulus of elasticity of a soda-lime-magnesia-silica 
glass was determined at various temperatures up to 
450°C by measurements of the elongation of a glass 
fiber under load. The modulus was found to decrease 
regularly with temperature rise except over the range 250 
to 300°C, where a greater rate was noted. 


Progress Report on the Development of Methods 
for the Determination of the Chemical Dura- 
bility of Glass 

By G. E. F. Lundell, National Bureau of Standards, 
Washington, D. C. 


A large number of laboratories are coéperating with a 
Committee on Chemical Durability investigating a pro- 
posed method using samples of glasses issued by the 
National Bureau of Standards. 


5. 


6. Relation of Electrical Surface Resistance of 
Glass to Chemical Durability 


By E. M. Guyer, Corning Glass Works, Corning, 

Surface resistance measurements on a graded soda-lime- 
silica series of glasses and on a mixed series including boro- 
silicates, lead glasses, lead borosilicates, and lime glasses 
are compared with measurements of loss of weight in 
water vapor made on the same glasses. 


7. Investigations of Opalescent Glasses: Silicon, 


Sodium, Calcium, Aluminum, Oxygen, Fluo- 

rine Series 
By Henry H. Blau, Victor Hicks, and Alexander 
Silverman, Macbeth-Evans Glass Co., Charleroi, 

Pa. 

This paper is an extension of the previous work of the 
authors to opalescent glasses containing aluminum. 
The melting losses for a series of glasses are reported and 


interpreted to throw new light on the liberation of fluorine 
from these glasses and the role of aluminum in them. 


8. The Contraction of Glass as Affected by Cooling 
Rates 

By J. T. Littleton, Corning Glass Works, Corning, 
N. Y. 


It has been known for some time that glass cooled from 
temperatures well above the annealing temperature con- 
tracts at a rate depending upon its cooling rate and the tem- 
perature from which its cooling begins. Expansion 
measurements taken on the glass during later heating do 
not follow the original contraction curve. A photoelastic 
method is described which gives information on how the 
contraction of the glass is affected by these temperature 
conditions. The observations are of particular interest 
when applied to glass-metal seals. 


9. The Measurement of Strains in Glass Rods 


By A. W. Hull, General Electric Company, Schenec- 
tady, N. Y: 

Mathematical analysis has shown that when a symmetri- 
cally strained glass rod is viewed in polarized light at right 
angles to its axis, the only phase displacements produced 
are those due to the axial components of stress. This 
method has been applied to the analysis of stresses in 
glass-metal seals. It is also applicable to the quantitative 


determination of annealing rates. 
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10. X-Ray Diffraction Study of the Structure of 
Soda-Silica Glasses 


By B. E. Warren, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 


X-ray diffraction patterns have been made on seven 
samples of soda-silica glass with soda varying from 0 to 
46%. The change of pattern is perfectly continuous. 
The patterns can be quantitatively interpreted in terms of 
a random network structure. Each silicon is tetrahe- 
drally surrounded by four oxygens. Part of the oxygens 
are bonded to two silicons and the others to one silicon and 
one or twosodiums. The patterns give no evidence for the 
existence of compounds. 


Infra-Red Transmission of Glass 


it. 


By E. D. Tillyer and T. M. Gunn, American Optical 
Co., Southbridge, Mass. 


Measurements of special glasses containing most of the 
usual elements, including transmission curves throughout 
the infra-red, are discussed. 


12. 


Strength of Glass under Sustained Loading 


By F. W. Preston, Butler, Pa. 


A preliminary report on the effect of the time element 
on the apparent strength of glass is given. Tests have 
been run on bottle glass from three seconds to 30 minutes 
duration and on polished plate and drawn window glass 
(in the form of laths) from five seconds to several hours. 


The Effect of Variable Viscosity upon Stress 
Release in Glass at a Constant Temperature 


13. 


By H. R. Lillie, Corning Glass Works, Corning, N. Y. 


An effort is made to demonstrate experimentally a 
relation between the rate of release of strain and the rate 
of change of viscosity for annealing at constant tempera- 
ture. A new expression free from these objections and 
taking into account the variation of viscosity with time is 
shown correctly to represent observed annealing rates 
under a larger variety of conditions than those to which 
the Adams-Williamson law can be applied. 


14. The Peate Telescope Mirror of 1895 
By F. W. Preston, Butler, Pa. 


The first big telescope mirror cast in the United States 
was made by the Standard Plate Company at Butler, Pa., 
in the spring of 1895 and was figured by John Peate, 
Greenville, Pa., between 1895 and 1898. A brief history 
of the undertaking is presented. 


The History and Some Measurements of the 
Peate Disk 


15. 


By George W. Morey, Laboratory, 


Washington, D. C. 


Geophysical 


16. Some Engineering Problems Connected with 
the Manufacture of a 200-Inch Telescope Disk 


By George V. McCauley, Corning Glass Works, 
Corning, N. Y. 


The processes of melting, ladling, casting, annealing, 
and crating are explained from an engineering viewpoint. 
Departures from usual practice in these processes brought 
about, by the use of existing equipment, a special glass, and 
commercially obtainable material are discussed. TIllus- 
trated. 
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George H. Brown, Chairman, Ceramic Engineering Dept., 
Rutgers University, New Brunswick, N. J. 


(Incomplete Program) 
1. The Physics and Chemistry of the Firing Process 


By J. B. Austin, Research Lab., United States Steel 
Corp., Kearny, N. J. 


2. The Basic Requirements of the Firing Process 
(General Discussion) 


By J. A. Doyle, W. S. Rockwell Co., 50 Church St., 
New York, N. Y. 


Tuesday, February 19, 1935 
9:30 to 10:00 a.m. 


1. Effect of Gas Pressure on the Behavior of 


Refractories 


By S. M. Phelps and V. Cartwright, Mellon Institute, 
Pittsburgh, Pa. 


There is very little information available on this subject, 
and because of its important bearing on furnace design 
and operation, this study was made. The tests were 
conducted in a suitable furnace in such a way as to obtain 
the effect of the furnace-gas pressure when maintained at 
pressures of two inches above and two inches below atmos- 
pheric pressure. The duration of each test was 24 hours 
at 1600°C (2912°F). Temperature gradients within the 
wall are given, as well as photographs which show the 
effect of heat penetration. 

The brick were subjected to the panel spalling test after 
having been preheated under the conditions mentioned. 

These tests were made on two different types of clay 
refractories when “laid up’’ with kaolin joints and a 
“‘cold-set’’ cement, thereby bringing out the effect of the 
joint material. 


10:00 to 10:30 a.m. 


2. Forsterite and Other Magnesium Silicates as 
Refractories 


By Raymond E. Birch and Fred A. Harvey, Harbi- 
son-Walker Refractories Co., Pittsburgh, Pa. 


In a survey of magnesium silicates for use as refractories, 
experimental studies with talc, serpentine, and olivine, 
and also with mixtures of these minerals and magnesia are 
reported. Since forsterite (2MgO-SiO.) is the only mag- 
nesium silicate which has a stable existence above 1562°C, 
the development of a commercial magnesium silicate re- 
fractory required that the ultimate product should be 
mainly forsterite. Such a refractory was developed by 
enriching a low iron magnesium olivine with MgO. The 
magnesia served to convert the hydrous minerals found in 
the olivine (tale and serpentine) to forsterite. Tale and 
serpentine are so universally present in olivine that, in the 
absence of the magnesia treatment, they provide a low 
melting bond which would cause the refractory to fail at 
relatively low temperatures under load and to exhibit 
other unsatisfactory properties. On the other hand, the 
forsterite refractory showed only slight subsidence after 90 
minutes at 1550°C under a load of 25 Ib./sq. in. The 
general characteristics of the refractory are discussed. 
The data include refractoriness, hot and cold strength, 
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SYMPOSIUM ON KILN FIRING 


3. Effects of Combustion Methods on the Tem- 
perature Uniformity of Kilns and Furnaces 


By F. O. Suffron, A. G. A. Testing Laboratory, 
Cleveland, Ohio 


4. Types of Kilns and Methods of Setting 


By W. C. Stief, Mt. Clemens Pottery Co., Mount 
Clemens, Mich. 


5. The Efficiency of Kilns 


By F. A. Whitaker, General Ceramics Co., Keasbey, 
N. J. 


REFRACTORIES DIVISION PROGRAM 


volume stability when reheated, spalling, thermal expan- 
sion, chemical behavior, resistance to various slags, ther- 
mal conductivity, etc. 


10:30 to 11:00 a.m. 


3. Effect of Fused Alumina and Boron Oxide on 
Plastic Fire Clays 


By D. G. Moore and R. K. Hursh, Dept. of Ceramic 
Engineering, University of Illinois, Urbana, Illinois 


A by-product fused alumina grain and also B,O; were 
added in small quantities to three plastic refractory bond- 
ing clays. With clays of low impurities, 2% BO; addition 
lowered thermal expansion, increased spalling resistance, 
decreased shrinkage, and improved refractoriness under 
load. No beneficial effects were noted in a highly impure 
clay. 

Fifteen per cent fused alumina did not appreciably affect 
the thermal expansion of any of the three clays, but resist- 
ance to thermal shock was improved in a Tennessee ball 
clay and a northern Missouri plastic clay. All tests were 
made on bars, 4 by 1 by 5/s inch, dry pressed at 2500 
pounds per square inch, and fired at cone 14. 


11:00 to 11:30 a.m. 
4. Comparison of Used Silica Brick from Insulated 
and Uninsulated Basic Open-Hearth Roofs 


By Fred A. Harvey, Harbison-Walker Refractories 
Co., Pittsburgh, Pa. 


Samples of silica brick from the roofs of two basic open- 
hearth furnaces, one of which had been insulated and the 
other uninsulated, after a full campaign were compared 
chemically and petrographically. The uninsulated brick 
was divided into nine distinct color zones, while the insu- 
lated brick showed but three. The three zones of the in- 
sulated brick were nearly identical zone for zone with the 
three inner zones of the uninsulated brick. The zone of 
weakness which normally occurs in open-hearth roof brick 
from uninsulated furnaces did not occur in the brick from 
the insulated roof. Chemical and petrographic analyses 
are given. 


11:30 to 12:00 Mm. 

5. Young’s Modulus of Elasticity at Several Tem- 
peratures for Some Refractories of Varying 
Silica Content 


By R. A. Heindl, National Bureau of Standards, 
Washington, D. C. 
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Determinations of Young’s modulus of elasticity of 10 
brands of fireclay brick (ranging in silica content from 48 
to 52%), 2 brands of silica brick, and an 80% alumina fire 
brick, were made at room temperature, 100, 200, 400, 500, 
600, and 800°C. Ina few cases determinations were made 
also at 300, 700, and 900°C. Six samples were tested 
through temperature regions of crystalline silica inversions 
at intervals of less than 100°C. The data show that the 
modulus of elasticity is affected greatly by the total silica 
content, modified by the form of the crystalline silica pres- 
ent and by the temperature. A general relation was 
found between modulus of elasticity, total silica, and linear 
thermal expansion. 


12:00 to 12:30 P.M. 

6. Spalling of Magnesite 

By P. P. Budnikoff and B. J. Pines, Chemical Tech- 
nological Institute, Charkoff, U.S. S. R. 


Awaiting Publication. 


2:00 to 2:30 P.M. 
Reliability of Measurements of the Thermal 


Conductivity of Refractory Brick 


By J. B. Austin and R. H. H. Pierce, Jr., United 
States Steel Corp., Kearny, N. J. 


In the report on the codperative tests on heat transfer 
through refractories presented at the Symposium on Heat 
Transfer at the 1934 Annual Meeting, two important 
points, (1) the reproducibility of the measurement on a 
given brick in the same apparatus, and (2) the possibility 
of variation in the brick tested at the different laboratories, 
were not adequately discussed. A thorough test of these 
points would require a large number of measurements on 
one brick and a rather large number of specimens with 
statistical treatment of the results, but a preliminary 
study on a smaller amount of data has led to some useful 
conclusions. The examination of a set of silica brick simi- 
lar to those used in the coéperative tests and of the set of 
silica brick used by Wilkes in his measurements show that 
with our apparatus, which is of the Wilkes’ type, the indi- 
vidual readings taken on a single brick do not deviate from 
the average of a number of readings by more than 5%, and 
the real variation in the thermal conductivity of these 
brick appears to be less than can be detected in our appa- 
ratus. It is concluded, therefore, that the source of the 
differences existing in the values reported by the several 
cooperating laboratories lies not in the sample but almost 
entirely in the methods employed. In addition to the re- 
sults on the silica brick mentioned, data are given for the 
thermal conductivity of three brands of silica splits and 
for fireclay splits. A detailed description of the apparatus 
is given. 


2:30 to 3:00 P.M. 


8. A Graphical Method of Calculating Heat Loss 
through Furnace Walls 


By C. E. Weinland, Johns-Manville Research Labora- 
tories, Manville, N. J. 


When a wide range of temperatures is considered, 
difficulty is encountered in accurately representing the 
thermal conductivity of any material, the temperature- 
conductivity function of which is not a straight line rela- 
tion. This difficulty can be obviated by use of the “‘true”’ 


conductivity function as defined herein. 

The use of the ‘‘true’”’ conductivity function confers the 
additional advantage that it makes possible a graphical 
method for the calculation of heat transmission through 
compound structures, under conditions of equilibrium 
heat flow. Though this is still a trial-and-error method, 
it is much more convenient and direct than any method 
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heretofore proposed for handling this type of problem. 
The method is illustrated by the solution of a typical 
problem. 


3:00 to 3:30 P.M. 

9. Evidence of Variation of Thermal Conductivity 
with Heat Flow in Silicon Carbide Refrac- 
tories 

By F. L. Fritsche, The Carborundum Co., Niagara 
Falls, N. Y. 

Confirmation of the results of Hartmann and Westmont, 
who reported that conductivity increased with heat flow 
through silicon-carbide refractories, has been secured 
using entirely different types of measuring apparatus. 
The effect is shown to be distinct from the variation of 
conductivity with temperature. 


3:30 to 4:00 
10. Transformation of Aluminum Oxide from the 
Beta to the Alpha Form 
By John Gallup, RCA Radiotron Co., Inc., Harrison, 
Ney. 

Until quite recently it had not been known that beta 
alumina ever converted to the alpha form. This paper 
is the report of an investigation which shows that beta 
alumina when heated in a vacuum converts rapidly to the 
alpha form at temperatures as low as 1300°C. It was also 
found that the temperature at which rapid conversion 
starts rises successively in atmospheres of hydrogen, air, 
and argon. Petrographic identifications were checked by 
density determinations. 


Wednesday, February 20, 1935 
9:30 to 9:45 a.m. 
Introduction to Symposium 
By Nelson W. Taylor, Pennsylvania State College, 
State College, Pa. 


9:45 to 10:00 a.m. 


ll. Reaction-Expansion Measurements on Chro- 


mite and Allied Spinels 


By J. H. Chesters and C. W. Parmelee, Dept. of 
Ceramic Engineering, Univ. of Illinois, Urbana, Il. 


The rate of formation of spinel in mixtures of magnesia 
with alumina or chromic oxide (Cr2O3) was greatly in- 
creased by the addition of 2% of boric acid. When the 
three oxides were heated together in the molecular ratio 
(2MgO + Al,O; + Cr2O3) reaction-expansion set in at a 
temperature much below that observed with the binary 
mixtures. The product appeared to be a mixture of green 
‘magnesium chromite with a pink colored spinel whose 
lattice edge was greater than that of magnesium aluminate 
but smaller than that of the chromite. 

Test pieces made from unfired Cuban chromite began 
to shrink at 1300°C, and gave a final shrinkage of 2.2% 
after two hours at 1500°C. Microscopic examination 
showed that the serpentine had changed to a glass. The 
compensation of firing shrinkage by the addition of 20% 
of coarse Austrian magnesite or 10% of fine electrically 
fused magnesia was found to be due to the formation of a 
doubly refracting mineral resembling forsterite. With a 
20% alumina addition, a firing expansion of 0.8% was 
obtained. 


10:00 to 10:45 A.M. 

12. The Mechanisms and Rates of Some Hetero- 
geneous Reactions Applicable to Ceramics. 
(a) Disintegration of fire brick by deposition 


(b) Rate 


of carbon upon carbon monoxide. 
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of reduction of iron oxides. (c) Calcination 
of limestone 
By C. C. Furnas, Dept. of Chemical Engineering, 


Yale University, New Haven, Conn. 


10:45 to 11:15 a.m. 

13. Solid Reactions between Ni, Fe, Cr, Mn, and 
Their Oxides with MgO and BeO between 
1000°C and 1200°C 

By Louis Navias, General Electric Co., Schenectady, 


11:15 to 11:40 a.m. 

14. Effect of Repeated Firing upon the Specific 
Gravity and Microstructure of Some Alu- 
minum Silicate Minerals 

By Frank Harwood Riddle, Detroit, Mich., and AIl- 
bert B. Peck, Univ. of Michigan, Ann Arbor, 
Mich. 

Repeated firing of several aluminum silicate minerals to 
the same temperatures shows that the specific gravities of 
the fired products do not drop at the same rates. Petro- 
graphic-microscopic examinations show that this is due to 
different rates of dissociation in the various minerals. 
While these rates of reaction or dissociation can not be 
measured accurately, some idea of the relative rates can be 
obtained by comparison of the sizes of completely disso- 
ciated grains of the minerals or of the widths of the borders 
of the dissociation products formed around the grains. 
Furthermore, the effect of repeated firing upon the in- 
crease in size of mullite crystals formed when the minerals 
dissociate gives evidence concerning their rate of growth or 
probable refractoriness. These are described in some de- 
tail and close correlation between them and the specific 
gravity changes are pointed out. 


10:40 to 12:15 p.m. 
15. Kinetics of Solid Phase Reactions of Certain 
Carbonates with Mullite, Silica, and Alumina 
By G. R. Pole and Nelson W. Taylor, Dept. of 
Ceramics, Pennsylvania State College, State 
College, Pa. 


12:30 p.m. to 2:00 P.M. 
Luncheon Talk and Annual Division Business Meet- 
ing. 
Liquid Air 
By E. A. Harding, E. I. du Pont de Nemours & Co., 
Inc., Niagara Falls, N. Y. 


Wednesday Afternoon 
2:15 to 3:00 P.M. 
16. The Glassy Phase in the Manufacture and Use 
of Refractories 
By George W. Morey, Geophysical Laboratory, 
Washington, D. C. 


3:00 to 3:30 P.M. 
17. Properties of Refractory Brick Suitable for Use 
in Glass Furnace Upper Structure 
By W. L. Fabianic, Owens-IIlinois Glass Co., Alton, 
Ill. 


A practical investigation was conducted on the selection 
of those refractories most suitable for use in glass furnace 


port jambs, port sills, port floors, baffles, port nozzle side- 
walls, port sidewalls proper, and top checker courses. 
These refractories are exposed to the destroying action of a 
viscous high-temperature basic slag and batch dust of a 
given composition. Over one hundred various brands of 
brick were tested, ranging in composition from a first- 
grade fire brick to super-refractories of the 80% alumina 
class. The mechanical, chemical, physical, and minera- 
logical properties of these brick were studied. The results 
of the test determinations were checked by making 
actual service installations in operating furnaces. The 
performance of the refractories in these installations after 
ten months of service verified the test results to a remark- 
able degree. The mineralogical relationship of the min- 
erals in the refractory as received was found to be of more 
importance than chemical or physical properties. A 
tentative method of determining the suitability of a brick 
for actual service by combining petrographic inspection 
with physical properties is suggested. 


3:30 to 4:00 P.M. 


18. The Problems Encountered in Air Cooling and 
Water Cooling in Glass Tank Walls 


By L. T. Sherwood, Pennsylvania Wire Glass Co, 
Dunbar, Pa. 


4:00 to 4:20 P.M. 


19. Investigation of the Use of Magnesium Alumi- 
nate (Spinel) for Glassmelting Containers 


By C. W. Parmelee and K. C. Lyon, University of 
Illinois, Urbana, 


Crucibles were formed from spinel raw materials and 
commercial spinel grains, with and without admixtures of 
other chemicals. Bottle glass was melted in these and the 
behavior compared with similar containers made from fire- 
clay grog and mullite (Corhart). The tests consisted of 
heating bottle glass in the crucibles at 1400°C for four 
hours and noting the appearance of the crucibles after the 
treatment. The results indicated that, under the con- 
ditions used, magnesia spinel is not suited for glass refrac- 
tory material. 


4:20 to 4:40 P.M. 


20. Kyanite in Crucibles for Melting Glass 


By S. R. Scholes, Dept. of Ceramics, N. Y. State 
College of Ceramics, Alfred, N. Y. 


Excellent crucibles for experimental glassmaking have 
been made from calcined kyanite (60-mesh) 65 and plastic 
fire clay 35 by slip-casting in gypsum molds. The crucibles 
were fired at 1200°C before using. Details are given of 
sources of materials, procedure, and behavior in service. 


Thursday, February 21, 1935 


9:30 to 10:00 a.m 
21. High-Grade Ohio Refractory Clays 


By E. J. Bognar, Corundite Refractories Co., Massil- 
lon, Ohio 


The geological horizon of the refractory clays are listed 
in order of their depositions. The extent of their occur- 
rence is described and shown on separate plates. The lo- 
cations of the best clays in these horizons in Ohio are given, 
and the ceramic possibilities of these clays are listed. 
In general, Ohio clays have been belittled, and the data 
presented by the writer is to correct this impression. Good 
plastic clays occur in Ohio in much greater abundance than 
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in Pennsylvania and Kentucky. Ease of accessibility to 
these deposits is pointed out, and a great future is predicted 
for the various clay beds. 


10:00 to 10:30 a.m. 
22. Firing Clay Refractories with By-Product Coke 
Oven Gas 


By C. E. Bales and W. T. Christian, The Ironton 
Fire Brick Co., Ironton, Ohio 


By-product coke oven gas with a B.t.u. value of 550 is 
now being successfully used in firing high heat duty clay 
refractories. It is more economical than natural gas and 
no difficulty is experienced in reaching the required high 
temperatures. A better looking product and a more uni- 
form firing is secured by the use of this gas than by the use 
of coal. Combustion is apparently completed in the check- 
ered fire boxes. Details of firing a kiln are given. 


10:30 to 11:00 a.m. 
23. Load Test Furnace 
By J. L. Carruthers, Dept. of Ceramics, Ohio State 
Univ., Columbus, Ohio 
A description is given of a simple, accurate, relatively 
inexpensive furnace and loading device for making the 
standard load test on 9-inch refractory brick. 


11:00 to 11:30 a.m. 
24. Advanced and Refined Technique in the Petro- 
graphic Study of Crystalline Refractories 


By R. B. McCormick, Dept. of Geology, Univ. of 
Wisconsin, Madison, Wis. 


The new technique for the determination of the refrac- 
tive indices of minerals, as developed by R. C. Emmons 
of the University of Wisconsin, is described. The paper 
contains a discussion of immersion media and a description 
of the double-variation apparatus, the modified universal 
stage, and the smithsonite refractometer. Application of 
the technique to crystalline refractories is considered. 
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11:30 to 12:00 Mm. 


Some Geologic and Ceramic Data on Georgia 
Flint Kaolin 


25. 


By W. H. Vaughan and D. J. Fargason, Dept. of 
Ceramics, Georgia School of Technology, Atlanta, 
Ga. 


Some data on the probable deposition conditions of the 
sedimentary flint kaolins of Georgia is given, followed by 
typical chemical analyses and ceramic tests of specific 
gravity, dry strength, plastic properties, shrinkage and 
absorptions at several cone heat treatments, and pyro- 
metric cone equivalent tests. The significance of these 
properties of flint kaolins in the manufacture of refrac- 
tories is discussed. 


12:00 to 12:30 P.M. 


26. Determination of Alkalis in Silicates with 
Special Reference to High Alumina Refrac- 
tories 


By E. B. Read, Mellon Institute, Pittsburgh, Pa. 


This investigation pertains to the detailed study of two 
methods used to determine alkalis in silicates. This work 
was prompted through the difficulty of obtaining complete 
decomposition of high-alumina refractory materials by the 
usual procedures. 

It was found that high-alumina materials could be de- 
composed by the J. Lawrence Smith procedure with a 
single fusion, provided this is conducted at approximately 
1200°C. 

The second procedure has to do with the decomposition 
of the sample with a mixture of nitric, sulfuric, and hydro- 
fluoric acids. In this procedure, magnesia is eliminated 
by precipitation with 8-hydroxyquinoline and the alkalis 
are weighed as sulfates. There are given experimental 
data pertaining to these procedures when used for the 
analysis of several types of materials. 


STRUCTURAL CLAY PRODUCTS DIVISION 


1. Production of De-Aired Sewer Pipe 


By J. O. Everhart, O. S. U., Engineering Expt. Sta- 
tion, Columbus, Ohio 


Observations made and data secured for a commercial 
installation at Uhrichsville, Ohio, are presented. Strength 
increases of 20 to 60% are possible, and absorption values 
were decreased from 1 to 4%. Blistering was entirely 
eliminated and body structure improved. Some recom- 
mendations regarding machine design and selection are 
included. 


Brick Manufacturer’s Part in the Better Hous- 
ing Program 


By W. D. Richardson, Columbus, Ohio. 


In the future more and better houses will be available 
to persons of low incomes. Shall these be machine-made 
houses, prefabricated of standard steel units, the surfaces 
of stainless steel or enamel and the interior filled with 
mineral wool or other insulating material, or shall they be 
of brick? Three solutions of the problem are presented, 
individually or collectively: (1) use of brick of larger 


surface area, 1.e. square-end brick with their thickness the 
same as their width or square-face brick with their thick- 


ness same as length—are proposed; (2) thin exterior and in- 
terior walls of brick, without plaster, so shaped as to be firmly 
interlocked by small tie brick, the intervening space being 
filled with insulating material; and (3) brick made of low 
heat conductivity by a large number of small vertical 
holes. Brick manufacturers must break away from estab- 
lished usage and create a demand for a better product at 
less cost, in order to adjust their business to this time of 
economic revolution and to meet competition with other 
building materials. 


3. Mortars Suitable from the Standpoint of 
Water-Tightness in Unit Masonry 


By L. A. Palmer, National Lime Assn., Washington, 
Be. 


A discussion is presented of published results of per- 
meability tests made with 240 brick wallettes at the 
National Bureau of Standards. Fifteen mortars and 
five brands of brick were included in these tests. Some 
walls were made with porous brick laid wet. An equal 
number of test walls were made with porous brick laid 
dry. There are indications that water-tightness is more 
likely to result by adapting mortars to brick than by 
attempting to adapt the brick to the mortars. Mortars 
that are adaptable to a diversity of brick are important. 
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The results of the permeability tests are considered in 
their relation both to mortar and brick properties as 
determined in a previous study by the author and also 
as observed by other investigators in this field. 


1. Plastic Sulfur as a Paving Brick Filler 


By W. C. Rueckel, O. S. U. Engineering Expt. 
Station, Columbus, Ohio 


ACTIVITIES OF THE SOCIETY 


5. Firing of Kilns (incomplete title) 


By Ralph M. Schory, Metropolitan Paving Brick 
Co., Minerva, Ohio 


6. De-Airing of Floor Tile 


By Douglas F. Stevens, Acme Brick Co., Danville, 
Illinois 


WHITE WARES DIVISION PAPERS 


(Incomplete Program) 


1. Casting Slips 


By P. W. Dager, Champion Spark Plug Co., Detroit, 
Mich. 


Study of Some Tale Compositions 


By F. J. Fallon, Dept. of Ceramics, Univ. of Illinois, 
Urbana, III. 

Fluxing agents used in most steatite compositions con- 
tain alkalis which lower the electrical resistivity of these 
insulators. Attempts were made to obtain a vitreous 
steatite composition by additions of oxides containing no 
alkalis. The effects of grain size, liquids, and varying 
pressures was determined to obtain the optimum mixture 
which would produce the lowest absorption when fired to 
cone 14, and to this mixture the various oxides were added 
and the absorption and shrinkages obtained after firing to 
cones 13 and 14. 


3. The System K,O0-PbO-SiO, Crystals and Glass 


By R. F. Geller and E. N. Bunting, National Bureau 
of Standards, Washington, D. C. 


4. Lime-Free and Lime-Bearing Tale in White- 
ware 


By R. F. Geller and A. S. Creamer, National Bureau 
of Standards, Washington, D. C. 


5. Effect of Furnace Atmosphere and Vacuum 
upon the Vitrification of a High Mullite Porce- 
lain 


By A. M. Hossenlopp and R. Russell, Jr., A C Spark 
Plug Co., Flint, Mich. 


6. Plasticity and Crystal Form 


By F. H. Norton, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 


In this study the plasticity, drying shrinkage, and 
strength were determined for a number of finely ground 
minerals. It is shown that plasticity increases with the 
perfection of the cleavage. It is also found that (OH) 
groups on the crystal surface increase the plasticity; 7.e., 
china clay is more plastic than graphite although both 
have the same plate structure. Both the drying shrinkage 
and dry strength are related rather closely to plasticity. 


7. Development in Continuous Plastic Porcelain 
Manufacture 


By C. H. Rapp and S. J. McDowell, A C Spark Plug 
Co., Flint, Mich. 


8. Use and Consideration of Pyrophyllite 
By H. Ries, Cornell University, Ithaca, N. Y. 


9. Effect of Solid-Liquid Ratio on Grinding a 
Ceramic Nonplastic Body 


By Karl Schwartzwalder and P. G. Herold, A C 
Spark Plug Co., Flint, Mich. 


10. Plastic Flow in Nearly Dry Clay Bodies 


By H. Thiemecke, Homer Laughlin China Co., 
Newell, W. Va. 


ll. Rapid Fire Miniature Tunnel Kiln for Firing 
Insulators at 1750°C 


By R. R. Thomas, Jr., and Robert Twells, A C Spark 
Plug Co., Flint, Mich. 


12. The Effect of a Tremolitic Tale in Wall Tile 
Bodies 
By Donald Hagar, Zanesville, Ohio. 

The use of a specific type of tale in wall tile bodies and 
the effect of various percentages on some of the more 
important properties of the bodies are described. The 
effect on shrinkage, absorption, modulus of rupture, per- 
manent moisture expansion and resistance to delayed 
crazing is shown. Conclusions indicate that talc increases 


the crazing resistance of wall tile bodies to which it is 
added. 
13. Moisture Expansion 


By Donald Hagar, Zanesville, Ohio 


14. Automatic Jiggering 


By W. J. Miller, Miller Pottery Engineering Co., 
Swissvale, Pa. 


15. Specific Gravity as an Index for Slip Control 


By J. R. Beam, Universal Sanitary Mfg. Co., New 
Castle, Pa. 


16. Freezing Treatment for Clays That Are Difficult 
to Filter Press 


By Paul E. Cox, Ceramic Dept., Iowa State College, 
Ames, Iowa 


17. Mechanics of Plastic Clay 
By G. W. Lapp, Lapp Insulator Co., LeRoy, N. Y. 
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18. The Development of a Decal Size over Which 
Liquid Gold Bands May Be Applied 
By G. A. Loomis and Paul Mautz, O. S. U. Engi- 


neering Expt. Station, Columbus, Ohio 


19. California Pyrophyllite 


By L. M. Richard, Escondido, Calif. 


A Method for the Accurate Measurement of the 
Plasticity of Clays 

By J. W. Whittemore, Virginia Polytechnic Inst., 
Blacksburg, Va. 


20. 
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A method of measuring the plasticity of clays and 
mixtures of clays is presented. An apparatus is described 
by which the penetration of a constantly loaded hemi- 
sphere into a plastic clay mass during a definite time period 
is measured. The data presented indicate that the for- 
mula, d = atp, expresses the relationship between d, the 
amount of penetration, during, ¢, the time periods studied 
for any clay. Undoubtedly a is related to the load used, 
the diameter of the hemisphere, and some of the proper- 
ties of the clay; p, in the formula is a measure of the plastic 
properties of the clay. The data also show, through the 
variations in the value of p, the marked change in plasticity 
of a clay caused by changes in grinding, aging, and de- 
airing of a clay. 


Epiror’s Note: The complete Program with 
abstracts of each paper will be available to those 
attending the Annual Meeting of the Ameri- 


can Ceramic Society, Buffalo, N. Y., February 


17-22, 1935. 


DRESSLER TUNNEL KILN’S EARLY HISTORY 


I have read with much interest the article by C. J. Kirk 
entitled ‘‘The Dressler Tunnel Kiln’s Early History”’ in 
the November, 1934, issue of The Bulletin. 

I believe the parts of this article dealing with the early 
history of the Dressler Kiln, before Mr. Kirk had contact 
with it, are not entirely correct and are rather misleading 
and unfair to Conrad Dressler, the inventor of this type 
of kiln. 

In fairness to Conrad Dressler and in order to have an 


accurate historical account of this early development, I re- 
quest that an invitation be issued to Mr. Dressler to fur- 
nish an account of the inception of the tunnel kiln bearing 


his name.'—-PHILIP DRESSLER. 


SWINDELL-DRESSLER CORP. 
PITTSBURGH, Pa., 
DECEMBER 3, 1934 


1 Mr. Dressler has been invited by the Editor to con- 
tribute a story on this subject. 


CAN KILNS BE FIRED EVENLY? 


These cones are from a 15 foot Lawton 
grinding wheel kiln. The upper plaques of three 
cones each were set “blind’’ in the ware. The lower 
set were sight cones. An inexperienced fireman fired 
the kiln to cone 13 starting. The atmosphere of the 
kiln was oxidizing. For a description of the firing 


Fig. 1. 


method used see the communication by Roland J. 
Clark, this issue, p. 21. 


This picture shows the sight cones from 
two succeeding 12-foot Lawton grinding wheel kilns 


Fig. 2. 


fired to cone 13 standing. The atmosphere in this 


kiln was oxidizing. 
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NOTES AND NEWS 


Communications from research, technical, and plant men and news of outstanding contributions and 
achievements in every phase of ceramic technology and education in any part of the world are solicited for 


this section of The Bulletin. 


may be published in full or in part at the discretion of the Editor. 


Contributions on any subject having ceramic interest are welcome. 


These 
It is desired to secure regular contributors 


from ceramic departments of universities and colleges and from research stations and laboratories where 


technological investigations of public interest are being carried on. 
To insure prompt publication mail items in time to reach the editorial office by the fifteenth of the 


month. 


SM-ART FOR ART IN THE DINNERWARE INDUSTRY* 


The writer of an article on the ‘‘art’’ side of pottery has 
a definite convention to follow. He must speak with 
enthusiasm and reverence of the ‘‘glorious art history 
of our ancient craft,” with the usual references to As- 
syrians and others not very prominent in the world’s com- 
mercial markets of our time. By so doing is it not pos- 
sible that we place reflex emphasis on the sordidness of 
its “‘present’’? In addition, I can see no advantage in 
showing how much more intelligent our predecessors were; 
a Greek push-cart peddler selling flabby fruit could not 
benefit by talking to customers of the glories of the Peri- 
clean Period. 


Function of Design 


Another reason why I can not write in the expected 
spirit on ‘‘art’’ in pottery is that I have never believed in 
the slogan, ‘‘art for art’s sake,’’ even in the Fine Arts, 
and certainly not in the Industrial Arts. In industry, 
‘Art’ is a much-abused term for Design, which is equally 
respectable and has a definite function, that is, to improve 
appearance and consequently stimulate acquisitiveness in 
the purchaser; those appearances should be in good taste 
to achieve their commercial purpose. 

The most glorious achievements of the potter of the 
past always had a commercial objective. Some of my 
ceramist forebears systematically exploited ‘‘God’s great- 
est gift to man” with the base and ulterior motive of profit. 
One of them decided to build an additional factory in the 
small town of Moustiers, which promised to be just one 
more of the small potteries that were scattered through the 
south of France, providing housewives with pots, pans, and 
pos. This outlook did not suit his commercial instincts, 
so he hied himself to Paris and engaged Berain to make 
designs in the Arabesque style which he was exploiting 
as court designer and interior decorator to Louis XIV. 
The product instantly controlled demand, the factory 
prospered, and the ware graduated into the Museum 
class. 


Market Survey 


The least you can do when attempting to supply a 
market is to make an analytical survey from outside. 
I learned the value of that policy in the early years of my 


experience. Shortly after leaving the Royal College of 


* An open letter to L. E. Barringer, Chairman of the 
Art Division, American Ceramic Society, by Leon V. Solon, 
Industrial Councilor, Gold Medalist, American Inst. of 
Architects, Architectural League, International Gold 
Medal for Decorative Painting, and Friedsam Gold Medal 
for Artistic Influence in American Industries. 
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Art in London I went to Mintons’ China Works at Stoke- 
on-Trent as designer; later I succeeded an art director 
whose conservative policy of following competitors’ leads 
had changed the company’s position from a 50-year 
leadership in the industry to that of being ignored by 
American buyers. This synthetic boycott had to be 
broken, and I convinced the company that the American 
market had to be studied on the spot. Apart from per- 
functory social calls on the various customers in different 
towns on my arrival, I did not bother about the pottery 
stores. All my studies were of the menus of the best 
restaurants in order to learn how Mintons’ customers lived 
in America. Notes made on that and succeeding trips 
brought all the buyers racing back to my company and 
put it in its old position of leadership, with all the ac- 
companying commercial advantages. Finally the com- 
pany and I got on each other’s nerves, and, to our mutual 
advantage, I scraped clay off my boots to enter other 
industries and callings. 


Off the Track 


Interest in other lines and an adequate supply of china 
at home made me completely lose sight of the dinnerware 
industry until quite recently. I had a sudden revival of 
curiosity similar to that which impels a man to revisit 
the scenes of early youth. If Rip van Winkle could only 
have had my impressions, what a different home-coming 
that poor old man would have had! After visiting several 
pottery and department stores, my memory presented me 
with a diverting and instructive recollection of a freight 
train which had jumped the track: The engineer had left 
the cab and awaited the wrecking crew to put them back. 
If a pottery manufacturer had been driving, he would 
still have steam up and be turning the wheels around in 
the ground, getting in deeper but hoping that next year he 
would find himself back on the track again. 

Some years ago one of America’s most famous manu- 
facturers was building himself a pretentious house with a 
log cabin in the basement where he could feel at ease. 
I met him one afternoon and he began to tell of an ex- 
pedition he had taken with an old friend who was a famous 
naturalist. During the story the architect for his new 
house kept interrupting, submitting sketches for ‘‘Chinese 
Chippendale breakfast rooms,”’ et al., to the increasing 
irritation of the owner who finally shouted, ‘‘Why 
are you showing me that junk? Art is for women 
and college boys! I am a business man and it’s nothing 
in my life.’ 

He had amassed a vast fortune by making the most 
efficient, durable, and the cheapest product in his line. 
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Profit in Design 


Being merely a ‘‘business man,”’ two years after making 
that remark he scrapped all his machinery and models, 
and at a cost variously computed at from 80 to 200 million 
dollars introduced design in his product as a matter of 
life or death. That man today pays more attention to 
design than to any other factor in production, and promises 
to take the lead with the best, the cheapest, and the most 
beautiful product of its order. 

The alibi of the art-effort and the tasteless buyer is all 
washed out. The pottery buyer has to sell what he buys 
and is kept awake nights by the thought of the increasing 
discrimination on the part of the public and the increasing 
stagnation among producers of available products. His 
public buys all kinds of products. Many of these demon- 
strate successful attempts to make the objects attractive 
and in accord with contemporary demand and taste, but 
year after year, the potters come along with the Same Old 
Sprays! The Same Old Sprays and the Same Old Sprays 
and Borders! It has been a good old song, but the ears of 
the public ache; and when it comes to shapes, the potter 
is still in the ‘‘Model T”’ period. 

Why should the pottery manufacturer bother about 
“art,’’ such as he has misunderstood it for the last 20 years? 
Why not try something in the same category which he and 
everyone else can understand at sight and also has the 


highest sales value? I would recommend that he change 


ART for SM-ART. 


Opportunities in Dinnerware 

The dinnerware industry is full of opportunities with the 
vast number of new houses to be built and equipped, but 
they will be grabbed by other lines if the present policies of 
the potter continue, as they probably will. At any rate 
there is honor, if no profit, in philanthropy and the pot- 
tery industry has certainly left a fine opening for the glass 
industry; if that opportunity is seized by progressive glass 
producers, they could take all the potters’ business. They 
have no tradition to break down and could put over forms 
and treatments from which the potter is debarred; the 
future of the dinnerware industry seems to lie in that 
direction. 

In conclusion, I can cite an exception that proves the 
rule; that exception is Fred H. Rhead. No one is better 
qualified to give him a ‘‘hand”’ or more pleased to do it 
than I. It was my good fortune to work with him for 
several years, to marvel at his unsurpassed mastery of 
glazes, and benefit by his technical skill in designing, 
decorating, modeling, and every other branch of the craft 
and art of ceramics. It is too bad such men can not be 
duplicated.—_LEON V. SOLON. 


2 West 67TH Sr, 
New N. Y. 


NEW JERSEY CERAMIC 


At the annual meeting of the Ceramic Association of 
New Jersey, held at Rutgers University, New Brunswick, 
N. J., December 14, 1934, the following topics were pre- 
sented: 


1. Development of a Ceramic Acoustical Tile for a 
Vehicular Tunnel, by G. M. Rapp, Asst. Engineer, 
Port of New York Authority. 

2. Ceramic Roofing Granules, by E. H. Berger, Johns- 
Manville, New York. 

3. Determination of the Wearing Qualities of Ceramic 
Products, by J. R. Kauffman, Dept. of Ceramics, 
Rutgers University. 

4. Symposium of the Moisture Expansion of Clays and 
Other Ceramic Materials, discussion led by C. C. 
Treischel, R. T. Vanderbilt Co., New York, N.Y. 

5. Comparison of the Physical Properties of Typical 
Pottery China Clays, by E. C. Henry, Dept. of 
Ceramics, Rutgers University. 

6. Utilization of New Jersey Clays in the Manufacture 
of Pottery Ware by the Plastic Processes, an 


ASSOCIATION HOLDS ANNUAL MEETING 


E.R. A. Project of the Dept. of Ceramics, Rutgers 
University. 
The officers elected for the coming year are as follows: 


President: Fred Sutterlin, Scammell China Co., Trenton, 
Nik 

Vice-President: V. V. 
Corp., Trenton, N. J. 

Councilor: Abel Hansen, Fords Porcelain Works, Perth 
Amboy, N. J. 

Secretary-Treasurer: G. H. Brown, Dept. of Ceramics, 
Rutgers University, New Brunswick, N. J. 

Assistant Secretary: Ruth Shafer, Dept. of Ceramics, 
Rutgers University, New Brunswick, N. J. 


Kelsey, Consolidated Feldspar 


The following members were elected to the Executive Com- 
mittee, their terms to expire in December, 1937. 


C. F. Geiger, Carborundum Co., Perth Amboy, N. J. 

Charles Brian, Paper Makers Importing Co., Easton, Pa. 

Alfred Mathiasen, Matawan Tile Co., Matawan, N. J. 

W. H. Kelly, Standard Sanitary Mfg. Co., Trenton, N. J. 

T. H. McKeown, R. & H. Chemicals Dept., E. I. du Pont 
de Nemours & Co., Inc., Perth Amboy, N. J. 


IOWA STATE COLLEGE GIVES CLAY PRODUCTS SHORT COURSE 
JANUARY 23 TO 25, 1935 


The schedule for the Clay Products Course given at 
Iowa State College, January 23 to 25, 1935, is as follows: 


Wednesday, January 23 
Registration, Room 105, Engineering Hall 


Utilization of Ceramic Products in Farm Struc- 


9:00 A.M. 


tures, by C. T. Bridgman, Iowa State College 

New Ceramic Product, Filter Rings, by R. H. 
Luebbers, Iowa State College 

Pugging from an Engineering Standpoint, by 
H. R. Straight, Adel Clay Products Co., 
Adel, Iowa 

Cellular Clay, by D. A. Moulton, Ceramics 
Eng. Dept., Iowa State College 
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Demonstration of Model A Micromax Potenti- 
— by H. F. Coyle, Leeds & Northrup 
Oo. 


Thursday, January 24 


9:00 a.m. Method of Using a New Structural Tile, by 
Wm. M. Dunagan, Iowa State College 

Discussion of Dies, by F. T. Buzard, Fate- 
Root-Heath Co. 

Discussion of Pyrometer Equipment, Applica- 
tion of Control Instruments for Clay Prod- 
ucts Driers, by E. B. Miller, Foxboro Instru- 
ment Co. 

Kilns Converting Periodical Round Down- 
draft Kilns into a Continuous Firing System, 
by H. C. Kleymeyer, Standard Brick & Tile 

orp. 


1:00 P.M. 


1.00 P.M. 


Friday, January 25 


9:00 a.m. Discussion of De-airing of Clays for Stiff-Mud 
Process, led by C. F. Rush, and Herbert W. 


Dieckman, Mason City Brick & Tile Co. 


De-airing of Clay in the Manufacture of Sewer 
Pipe, by Marion Blair, Manufacturers 
Equipment Co. 


Motion Picture, ‘‘Making Largest Glass Lens’’ 


1:00 p.m. Geophysics Applied to Soil Studies, by Stanley 


W. Wilcox 


Cost Accounting: Knowing cost; Controlling 
cost; Not selling below cost, by H. C. Kley- 
meyer, Standard Brick & Tile Co. 


CERAMIC ENGINEERING COURSES APPROVED BY UNIVERSITY OF 
THE STATE OF NEW YORK 


The course in ceramic engineering offered by the Uni- 
versity of Illinois is on the approved list of the University 
of the State of New York, and those having the B.S. de- 
gree are entitled to receive licenses as engineers in that 
state. This information came to us in the form of a letter 
from Harlan H. Horner, Assistant Commissioner of Higher 
Education. —C. W. PARMELEE. 

Will you please add the name of the Missouri School of 
Mines and Metallurgy to the list of schools mentioned in 
your letter to H. H. Horner (see The Bulletin, p. 323, No- 


vember, 1934)? It is among those schools at which a four- 
year course is given leading to the degree of Ceramic Engi- 
neer. 

Incidentally the Ceramic Engineering curriculum at the 
Missouri School of Mines and Metallurgy has been ac- 
cepted by the University of the State of New York, State 
Education Dept., which makes it possible for graduates 
who pass the examination to practice as professional engi- 
neers in the State of New York.—C. M. Donn. 


PHILADELPHIA QUARTZ COMPANY OFFICIAL LECTURES AT FRANKLIN INSTITUTE 


James G. Vail, Chemical Director and Vice-President of 
the Philadelphia Quartz Co., delivered the Franklin Insti- 
tute series of popular lectures December 26, 27, and 28 at 
Franklin Institute, Philadelphia, Pa. 

Under the general title, ‘‘A Grain of Sand,”’ Mr. Vail 
spoke on the following subjects: (1) ‘‘A Trip from Hot 
Stars to Cool Beaches,” (2) ‘‘Through the Looking Glass,” 
and (3) ‘‘Water-Glass.”’ 

The first lecture dealt with the architecture of crystals, 
the gem forms of quartz, and the elements of which silica 
is made. The relation of silica and water in geysers, di- 
atoms, and higher plants developed many points at which 
this material touches daily life. The formation of silica 
as a smoke screen was shown using the reaction between 
silicon tetrachloride and atmospheric moisture. 

In the second lecture silica as an essential ingredient of 
glass, enamel, and pottery was discussed. Glassmaking 


from the ancient beginnings to the most modern develop- 
ments in special glasses for many new uses was shown 
and described. The effect of strain and shock on common 
and safety glass was demonstrated. 

In ‘‘Water-Glass,”’ the last of the series, Mr. Vail spoke 
on the unique properties of the various soluble silicates and 
their uses in numerous products such as fiber boxes, soaps, 
paper, metal welds, cements, paint, and grinding wheels. 

All the lectures were illustrated by numerous exhibits, 
demonstrations, and slides. A projecting microscope and 
epidiascope were used. 

Mr. Vail was the recipient of the 1933 Chemical Industry 
medal for his work on sodium silicates. He is also the 
author of Soluble Silicates in Industry and has written and 
lectured extensively on the subject. He has been a mem- 
ber of the American Ceramic Society since 1922. 


MISSOURI SCHOOL OF MINES AND METALLURGY NEWS 


Since June, 1934, Frank Zvanut, graduate student, 
working in conjunction with the Missouri Geological 
Survey, has been directing an investigation of Missouri 
stoneware clays. The United States Forest Service has 
established six purchase units in the Ozarks. This and 
extensive work by the United States Park Service, in 
numerous state parks located in the Ozarks, has caused 
the Ozark region to anticipate an influx of tourists when 


these projects are completed. This may create a market 
for homecraft articles. The investigation is to find 
stoneware clays suitable for the establishment of home 
potteries, as part of the FERA movement to rehabilitate 
some of the people of this area. Manufacture of a dis- 
tinctive type of pottery is one of their objectives. 

Newton W. Coffman and Terrell Evans have also been 
employed in this work. Coffman graduated last June 
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and is engaged in the compilation of data on the stone- 
ware clays. Evans, a former ceramic student, has been 
throwing some attractive art ware. 

Robert Weigel, a graduate of last June, has been fur- 
nished to the department to assist the ASTM Committee 
on Hot Load test. This sub-committee has just completed 
an electrically heated Globar furnace designed for direct 
loading. In the furnace a temperature of 1450°C can 
be attained in less than two hours, which will make it 
valuable for a proposed investigation on optimum rate of 
heating for load test. 

Robert Stone, who also graduated in June, is employed 
as a teaching fellow and is working on his master’s degree 
at North Carolina State College. 

George Sellers, ’34, is employed at the Buckeye Clay Pot 
Company at Toledo, Ohio. 


This is 100% placement of the class of 1934. 
The present senior class is working on thesis problems 
as follows: 


1. Lubrication of a Dry Press Mold Box by Electro- 
endosmosis, by O. W. Kamper. 

2. Aluminum Chloride as an Agent in the Production 
of a Refractory Insulating Brick, by E. L. Dudley. 

8. The Blending of Soda and Potash Feldspars with 
Fluorspar as a Whiteware Flux, by E. H. Frauenfelder. 

4. The Coloring of Ground Shale Calcine for Surfacing 
Composition Roofing, by M. H. Grober. 

5. Halloysite as a Suspension Agent in Enamels, by 
C. H. McDonald. 


The senior class expects to attend the Buffalo Meeting 
as a partial fulfillment of the inspection trip requirements 
this year.—C. M. Dopp. 


ADVISORY COMMITTEE ON ENAMELS SUGGESTS NEW RESEARCH AT 
NATIONAL BUREAU OF STANDARDS 


The Advisory Committee on Enamels to the National 
Bureau of Standards, consisting of A. I. Andrews, R. D. 
Cooke, R. R. Danielson, J. E. Hansen, R. M. King, W. H. 
Pfeiffer, E. P. Poste, R. B. Schaal, B. T. Sweely, and H. G. 
Wolfram conferred December | on a new investigation on 
enamels planned by the Bureau. 

Members representing manufacturers have offered to 
assist in the work by making frits of nine compositions 
representative of the commercial types. 

The important physical and chemical properties of these 
enamels will be determined as the first phase of the investi- 
gation. Viscosity (or plastic deformation) and surface 
tension, strength, elasticity, thermal expansion, and strains 
set up in applied coatings of the enamels, refractoriness, 
abrasion resistance, reflectance and gloss; resistance to 
acid, alkali, water, and steam; and structure as indicated 
by microscopic and X-ray examination are properties to be 


studied. The effects on these properties of variations in 
single constituents, such as fluorine, boric oxide, lead 
oxide, phosphate radical, aluminum oxide, etc., are also 
to be determined. 

The Bureau will attempt to develop standard test meth- 
ods for enamels and enameled products. This request was 
made by the Technical Research Section of the Porcelain 
Enamel Institute. The enamel laboratories of the Ameri- 
can Rolling Mill Co., Chicago Vitreous Enamel Product 
Co., Ferro Enamel Corporation, Mellon Institute of In- 
dustrial Research, Metal & Thermit Corporation, Ohio 
State University, Porcelain Enamel & Mfg. Co., Titanium 
Alloy Mfg. Co., and the University of Illinois will coéperate 
by trying out methods the Bureau develops, to determine 
the reproducibility of results before they are proposed as 
permanent standards. Tests for reflectance, abrasion re- 
sistance, and acid resistance will receive first consideration. 

—E. C. CRITTENDEN. 


NATIONAL PAVING BRICK ASSOCIA- 
TION TO MEET AT INDIANAPOLIS 
FEBRUARY 6, 7, and 8 


The twenty-ninth annual meeting of the National Pav- 
ing Brick Association will be held at Indianapolis, Indiana, 
February 6, 7, and 8, 1935, at the Claypool Hotel. Ses- 
sions on the last two days of the meeting will be open to 
the general public. Those interested in street and high- 
way development are invited to attend. 

O. W. Renkert, Metropolitan Paving Brick Co., is presi- 
dent and George F. Schlesinger, formerly Director of 
Highways in Ohio, is chief engineer and secretary of the 
Association. 


STRUCTURAL CLAY PRODUCTS 
INDUSTRY CONSOLIDATED 


Consolidation of the promotional activities of the four 
main branches of the structural clay products industry in 
a new organization called Structural Clay Products, Inc., 
and Code administration work in an organization called 
Clay Industries, Inc., is the direct result of the meeting of 
these branches held in Chicago, October 21 to 27. 


Membership in Structural Clay Products, Inc., is volun- 
tary on the part of members of the industry. 


Personnel of Organization 


The board of directors of this organization consists of 
twenty-five members. Three directors are selected from 
each of the four branches of the industry, and three direc- 
tors-at-large are named. The remaining ten directors 
represent the ten regions into which the country has been 
divided for the election of regional directors. 

W. H. Moseley, F. E. Poston, and D. D. Moses will rep- 
resent the paving brick branch of the industry on the 
board. O. W. Renkert has been named one of the 
directors-at-large. 


Officials 


The following officials of Structural Clay Products, Inc., 
were elected at the organization meeting: O. W. Renkert, 
Canton, Ohio, President; Greer Mcllvain, Pittsburgh, 
Pa., Vice-President; W. Gardner Long, Boston, Mass., 
Treasurer; and Ralph W. Tuller, Des Moines, Iowa, 
Secretary. 
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48 NOTES AND NEWS 


Clay Industries, Inc. 


Formed to act as administrative agency for the Code 
Authority of the structural clay products industry and the 
four branch committees, Clay Industries, Inc., will handle 
code matters only, including price filing, compliance, and 
the payment of assessments, now handled separately by 
the four branches. 

Present plans are to have an office at Washington, D. C., 
and to transfer the Central Filing Bureau from Chicago, 
Ill., to Cleveland, Ohio. 


Officers and Administration 

Paul B. Belden, President, O. W. Renkert, Vice-Prest- 
dent, J. J. Cermak, Treasurer, and George S. Eaton, Secre- 
tary, comprise the officers of this group. 


Participation in Clay Industries, Inc., is mandatory on 
all manufacturers under the terms of the Code, through 
filing of prices, payment of Code assessments, etc. The 
consolidation of the Code administration should result in 
greater economy and efficiency as well as more satisfactory 
coérdination of Code work. 


Endorsement 


The AMERICAN CERAMIC SOCIETY unreservedly endorses 
the formation of the new organizations. They afford an 
opportunity for manufacturers of structural clay products 
to unify their Code administrative and promotional or- 
ganizations. In this way they can present a more effi- 
cient and powerful opposition to the attacks of well- 
organized competitive industries. 


PRACTICAL CERAMIC MEN TO HOLD CONVENTION AT OHIO STATE UNIVERSITY 


“Control of the Properties of Products’’ is to be the 
subject of the convention for practical men to be held 
February 28 to March 2, 1935, at the Ceramic Engineer- 
ing Department, Ohio State University, Columbus, Ohio. 

The most modern methods and materials will be pre- 
sented and discussed without resorting to long lecture 


periods. Instruction will be divided into four groups: (1) 


Structural Clay Products, (2) Refractories, (3) Metal 
Enamels, and (4) Whiteware. 

All interested are invited to participate. Detailed pro- 
grams for the different sessions may be obtained by ad- 
dressing Ceramic Engineering Dept., Lord Hall, Ohio 
State University, Columbus, Ohio. 


A.S.T.M. REFRACTORIES COMMITTEE VOTES ON NEW SPECIFICATIONS 


At the meeting of the A.S.T.M. Committee C-8 held in 
Pittsburgh, September 19, the fiftieth meeting since its 
organization in 1914, it was decided to submit three new 
specifications to letter ballot of the whole committee. 

These include a method of testing refractories to deter- 
mine permanent linear change after reheating to 1400°C 
and holding at that temperature for 5 hours. This test is 
widely used in specifications and is considered valuable, 
although results should be interpreted by one well versed 
in the behavior of refractory materials. 

The other two specifications cover malleable-furnace 
brick and boiler-furnace brick, being, respectively, exten- 
sive revisions of existing specifications, C-63 and C-64. 
Upon issuance as tentative of the proposed revised speci- 
fications, the committee recommends the withdrawal of 
existing standards. 


Several research activities were reported. A study of 
methods of determining heat conductivity is under way in 
order that better agreement can be obtained between 
different laboratories, and recommendations are being 
drafted for a standard procedure for the petrographic 
examination of certain types of refractory brick. The 
question of adopting a series of standard pyrometric 
cones with uniform temperature intervals to replace the 
nonuniform intervals used at present in tests was dis- 
cussed. This matter will be studied further. 

Committee C-8 officers are as follows: R. A. Heindl, 
Chief of Refractories Section, National Bureau of Stand- 
ards, Chairman; and C. E. Bales, Vice-President, Ironton 
Fire Brick Co., Ironton, Ohio, Secretary —C. E. BALEs, 
Secretary. 


George V. McCauley and J. C. Hostetter are shown 
standing on the rough cast of the 200-inch glass mirror 
disk cast at Corning Glass Works, Corning, N. Y., last 
March. 


MASSACHUSETTS INSTITUTE OF TECH- 
NOLOGY ACQUIRES STONEWARE 


The Ceramic Museum at the Massachusetts Institute of 
Technology has recently acquired an extensive collection 
of marked stoneware pieces made in the early New Eng- 
land potteries. Another interesting addition is a collection 
of English pottery and porcelain which was found when 
some old buildings were demolished at Newburyport. 
These pieces all date from around Revolutionary times, 
and give a very clear picture of the type of ware imported 
at that time. There is also a considerable number of 
pieces of blue and white Chinese porcelain. All of the 
pieces are more or less in fragments, but a great many of 
them have been completely pieced together. As none of 
them shows any wear, it is assumed that these were pieces 
broken in transit—F. H. Norton. 
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BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago Los Angeles 


BACK NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


We furnish single copies, volumes and sets or photostat reproductions of specific 
sections, reasonably and promptly 


WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 950 University Avenue, New York 


DIRECTORY FOR THE BRITISH 
GLASS INDUSTRY 


Third Edition, entirely Revised 
and Reset 


CONTENTS 


Particulars and classified lists of (a) Glass 
Manufacturers and Craftsmen in all branches 
of the Glass Industry; (6) Suppliers of Plant 
Machinery, Furnaces, Raw Materials, Refrac- 


VITRO tory Materials, etc. 


Glass Merchants, Industrial Associations, Trade 


Ceramic Industries 


Ceramic 


Specialties Coloring Oxides Unions, Educational Institutions, Scientific So- 
Resistant Glass Colors cieties, Research Associations, Publications, 
Sodium Selenite sage Stains (Books and Periodicals). 
. t 
glaze Colors Demy 8vo0 (814 ins. by 514 ins.) 412 Pages 
Teiestem Ocide Price, bound in cloth, 4/-post free 
Rare Earths Carefully prepared 
Mills & Supplies Carefully controlled PUBLISHED BY 
— Sodium Urenate (Yellow & Orange) — THE SOCIETY OF GLASS TECHNOLOGY, 
DARNALL ROAD, 
The Vitro Mfg. Co. SHEFFIELD, 9, ENGLAND 


Corliss Station Pittsburgh, Pa. 
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CLAYS 


Product Finish Insurance English China and Ball 


HERE is satisfaction in knowing that 
the frit you buy is of the finest qual- 
ity and that the service is dependable. 


There is greater satisfaction in know- 


ing that the frit is u7iformly fine and that 
the service is consistently dependable. 
When you buy Lusterlite Frit you buy SAGGER USES 
product finish insurance. ees 
CHICAGO VITREOUS ENAMEL Ceramic Specialties Include 
Whiting : Paris White : Magnesite 
PRODUCT CO. Cornwall Stone : Barium Carbonate 
CICERO ILLINOIS Zinc Oxide : Enameling Clays : Etc. 


HAMMILL & GILLESPIE, INC. 
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A 


Abrasives (Alundum-Crystolon) 
Norton Co. 
Aloxite (Refractory Products) 
Carborundum Co. 
Alumina (Hydrate and Calcined) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical! Co. 
The Vitro Mfg. Co. 
Aluminum Oxide (Fused) 
The Exolon Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Alundum (Refractory Products) 
Norton Co. 
Ammonium Bifiuoride 
The Hommel] Co., O., Inc. 
Jungmann & Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co 
Ammonium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Antimony Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co 


Ball Mills 
The Hommel Co., O., 
Mc Danel Refractory Co. 

Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 
The Hommel Co., O., Inc. 

Barium Carbonate 
Ceramic Color & eeogtent Mfg. Co. 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Batts 
Carborundum Co. (‘‘Carbofrax Alozxite’’) 
Norton Co. (Alundum Crystolon) 


Bitstone 
Potters Supply Co. 


Blocks (Refractory) 
Carborundum Co. 
Norton Co. 

Borax 
American Potash & Chemical Co. 
Drakenfeld & Co., B. 

The Hommel Co., 'O., Inc. 

Pacific Coast Borax Co. 

The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Borax Glass 
The Homme! Co., O., Inc. 

Pacific Coast Borax Co. 

Boric Acid (Anhydrous) 

The Hommel Co., O., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boric Acid (Crystal, Granular, or Powder) 
American Potash & Co. 
Drakenfeld & Co., B. 

The Hommel Co., 'O., Inc. 

Pacific Coast Borax Co. 

The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Brick (Refractory) 

Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Nortor Co. 


Carbofrax (Refractory Products) 
Carborundum Co. 

Carbolon (Refractory Products) 
The Exolon Co. 

Carbonates (Barium, Lead) 
Ceramic Color & Chemical Mfg. Co. 
The Hommel Co., O., Inc. 
Roessler & Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
The Hommel Co., O., Inc. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 


Cements 
Carborundum Co. 
Ceramic Chemicals 
Ceramic Color & Chand Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc, 
Metal & Thermit Corp. 


The Roessler & Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Chromium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Homme] Co., O., Inc. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 

Clay (Ball) 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc 
Paper Makers Importing Co. 
Potters Supply Co. 


The Roessler & Hasslacher Chemical Co. 


Spinks Clay Co., 
The Vitro Mfg. 
Clay (China) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 
Clay (Electrical, Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Spinks Clay Co., H. C. 
The Vitro Mfg. Co. 
Clay (Enamel) 
Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Paper Makers Importing Co. 
Porcelain Enamel & Mfg. Co. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co 

Clay (Fire) 
Edgar Brothers Co. 
Paper Makers Importing Co. 
Potters Supply Co 

Clay (German Vallendar) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc 
Jungmann & Co. 


Porcelain Enamel & Mfg. Co. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 
Clay Miners 
Edgar Brothers Co. 
Paper Makers ain Co. 
Spinks Clay Co., el 


Clay (Potters) 
Hammill & ea Inc. 
The Hommel Co., O., Inc. 
Paper Makers ere Co. 
Spinks Clay Co., 
Clay (Sagger) 
Edgar Brothers Co. 
The Homme! Co., O., Inc. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
Clay (Wad) 
Potters Supply Co. 
Spinks Clay Co., H. C 
Clay (Wall Tile) 
Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 
Spinks Clay Co.. 
Clocks (Gauge Board) 
Ferro Enamel Corp. 
The Hommel Co., O., 
Cobalt Oxide 
Ceramic Color & . +? Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 


Inc, 


The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Colors 
Ceramic Color & Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
TheRoessler & Hassiacher Chemical Co. 
The Vitro Mfg. Co. 


Cornwall Stone (Imported) 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Crucibles — Melting, Ignition) 
Norton 
Potters Co. 


Crystolon (Refractory Products) 
Norton Co. 


D 


Decorating Supplies 
Ceramic Color & Sogien Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Drying Machinery 
Ferro Enamel Corp. 


E 


Enameling Equipment (Complete) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

The Hommel Co., O., Inc. 
Porcelain Enamel & Mfg. Co. 


Enameling Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 
Norton Co. 
Porcelain Enamel & Mfg. Co. 


Enameling Iron (Sheet) 

American Rolling Mill Co. 

Enameling Muffles 
Carborundum Co. (Carbofraz) 

Norton Co. (Alundum) 

Enameling (Practical Service) 

Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

The Hommel Co., O., Inc. 

Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 

The Vitro Mfg. Co. 

Enamels 
Ceramic Color & ay Mfg. Co. 
The Hommel Co., O., 

Metal & T hermit og 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Enamels (Porcelain) 

Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel! Product Co. 
Ferro Enamel Corp. 

The Hommel Co., O., Inc. 

Metal & Thermit Corp. 

Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 

The Vitro Mfg. Co. 

Equipment (Porcelain Enameling) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

The Hommel Co., O., Inc. 
Porcelain Enamel & Mfg. Co. 


Exolon (Refractory Products) 
The Exolon Co. 


F 


Feldspar 
Ceramic Color & eee Mfg. Co. 
The Hommel Co., O., Inc. 


Paper Makers Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Fire Brick 
Carborundum Co. 
Norton Co. 
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BUYERS’ GUIDE (continued) 


Flint 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Flint Pebbles 
Ferro Enamel Corp. 
The Hommel Co., O., 
Floors (Non-Slip) 
Norton Co. 
French Flint 
Paper Makers Importing Co. 
Frit 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 
Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Furnace 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 
Porcelain Enamel & Mfg. Co. 


G 


Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B. F 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 
Porcelain Enamel & Mfg. Co. 
The Roessler & Sinpsiacher Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 

Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
The Hommel Co., O., Inc 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Gold 
Ceramic Color & ae Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Ine. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Grinding Wheels 
Norton Co, (Alundum Crystolon) 


Hearths 
Carborundum Co. 
(Carbofrazx heat treating) 
Norton Co. (Crystolon) 


Hearths (High Aluminous Cla 
Sintered Aluminum 
Carbide) 

Carborundum Co. 
Norton Co, 

Iron (Enameling) 

American Rolling Mill Co. 


Iron Oxide 
Drakenfeld & Co., B. F. 


K 
Kaolin 


Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Kilns China, (Decorating) 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
Kryolith 
The Hommel Co., O., Inc. 
Jungmann & Co. 
The Roessler & Hasslacher Chemical Co, 
The Vitro Mfg. Co. 


Inc. 


» Electrically 
xide, Silicon 


L 


Leeds (High Aluminous Clay, Electrically 
Sintered Aluminum Orxide, Silicon 
Carbide) 

Carborundum Co. 

Linings (Furnace Refractory, Block Refrac- 

tory Plate, Brick and Tile) 
Carborundum Co. 
Norton Co. 


Magnesia (Sintered, Calcined) 
The Exolon Co 
Norton Co. 

Magnesite 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
The Roessler & Ma ter Chemical Co. 
The Vitro Mfg. Co. 

Manganese 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Metals (Porcelain Enameling) 
American Rolling Mill Co. 

Minerals 
Ceramic Color & . Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., oh Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Muffies (Furnace) 
Carborundum Co. (Carbofrax) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Norton Co. 

Mullite (Artificial) 
The Exolon Co. 

Muriatic Acid 
The Hommel Co., O., Inc. 


N 


Nitrates (Cobalt, Sodium) 
Ceramic Color & Chemical Mfg. Co. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Opacifiers 
Ceramic Color & Mfg. Co. 
The Hommel Co., O., Inc. 
Jungmann & Co. 
Metal & Thermit Corp 
Porcelain Enamel & Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 

Oxides 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B. F. 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Porcelain Enamel & Mfg. Co. 


The Roessler & Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


ins 
Potters Supply Co. 

Porcelain Enameling Service (Practical) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
The Hommel Co., O., 
Jungmann & Co, 
Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 

The Vitro Mfg. Co. 

Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel! Product Co. 
Ferro Enamel Corp. 

The Hommel Co., O., Inc. 
Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 


Inc. 


Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co. 
The Hommel Co., O., Inc. 
Jungmann & Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Pyrometer Tubes 

Porcelain) 

McDanel Refractory Porcelain Co. 


Refractories 
Carborundum Co. 
The Exolon Co. 
Norton Co. 
Refractory Materials 
Carborundum Co. 
The Exolon Co. 
Norton Co. 
Titanium Alloy Mfg. Co. 
Rutile 
Ceramic Color & .% Mfg. Co. 
Drakenfeld & Co., 
The Hommel Co., ad Inc. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Saggers 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 
Selenite of Sodium 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 


Selenium 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Sheets (Enameling Iron) 
American Rolling Mill Co, 


Silica (Fused) 
The Exolon Co. 

Silicate of Soda 
Ceramic Color & Chemical Mfg. Co. 
The Hommel Co., O., Inc. 
Philadelphia Quartz Co, 
The Vitro Mfg. Co. 


Silicon Carbide 
The Exolon Co. 
Norton Co. 

Silicon Carbide Firesand 
The Exolon Co. 

Sillimanite (Synthetic) 
The Exolon Co. 

Slabs (Furnace) 
Carborundum Co. 
Norton Co. 


Smelters 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 
Porcelain Enamel & Mfg. Co. 
Soda Ash 
Ceramic Color & ee Mfg. Co. 
The Hommel Co., O., 
The Roessler & Bet Reo Chemical Co. 
The Vitro Mfg. Co. 
Sodium Antimonate 
Ceramic Color & Chemical Mfg. Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co 
Sodium Fluoride 
The Hommel Co., O., Inc. 
Jungmann & Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co 
Spar 
Ceramic Color & —— Mfg. Co. 
The Hommel Co., O., 
Paper Makers Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Spurs 
Potters Supply Co. 


(Refractory and Hard 


ts 
Potters Supply Co. 
Sulphuric Acid 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 
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BUYERS’ GUIDE (continued) 
Metal & Thermit W 
The Roessler & Hasslacher Chemical Co. 
Talc The Vitro Mfg. Co. Wet Enamel ; 
Hammill & Gillespie, Inc. - Ceramic Color & Chemical Mfg. Co. 
The Hommel Co., O., Inc. Titanium _ LS Chicago Vitreous Enamel Product Co. 
Paper Makers Importing Co. Ceramic Color & Chemical Mfg. Co. Ferro Enamel Corp. 
The Roessler & Hasslacher Chemical Co. Drakenfeld & Co., B. F. The Hommel Co., O., Inc. 
Tanks (Pickle) The Hommel Co., O., Inc. Porcelain Enamel & Mfg. Co. 


Chicago Vitreous Enamel Product Co. 
Ferro Ename! Corp. 
The Hommel Co., O., Inc. 
Tile (Refractory) 
Carborundum Co. (Carbofrax) 
Norton Co. 


Tile (Wall) 
Ferro Enamel Corp. 
The Hommel Co., O., Inc. 


Tin Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Hommel Co., O., Inc. 


Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Titanium Oxide 
The Hommel Co., O., Inc. 


The Roessler & Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Tubes (Insulating) 
McDanel Refractory Porcelain Co. 
Norton Co. 


Tubes (Pyrometer) 
McDanel Refractory Porcelain Co. 
Norton Co, 


The Vitro Mfg. Co. 

Whiting 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 


The Roessler & Hasslacher Chemical Co. 


Zirconia 
Ceramic Color & Chemical Mfg. Co. 
The Hommel Co., O., Inc. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


BEAVER FALLS 


PORCELAIN TUBES 


McDANEL REFRACTORY PORCELAIN COMPANY 


Manufacturers of 


PROTECTION TUBES 
INSULATING TUBING and BEADS 


PENNSYLVANIA 


PROFESSIONAL 


DIRECTORY 


THE SHARP-SCHURTZ CO. 


Chemists for the Ceramic Industry 


We have fully equipped laboratories at 
Lancaster, Ohio, U.S. A. 


Emerson P. Poste 
Consulting Chemical Engineer 


Analyses: Ceramic Raw Materials and 
Products, Fuels, Iron and Steel, etc. 
Special Investigations: Physical and 
Chemical Tests on Enamel, etc. 


99 Market St., Box 4051 
Chattanooga, Tenn. 


WANTED TO BUY OUT-OF-PRINT 
Journals of 
The American Ceramic Society 
1923 Yearbook 


1934 January Bulletin January Journal 
February Journal March Bulletin 
April Bulletin 


1933 February 


Communicate with the Offices of 


THE AMERICAN CERAMIC SOCIETY 
2525 North High Street Columbus, Ohio 


COMMERCIAL TESTING @ RESEARCH @ ANALYSES 


BAILEY & SHARP CO., INC. 


Chemists, Consulting Engineers, 
Glass Technologists 


Specializing in New and Unusual 
Engineering and Chemical Processes 
and in Original Developments in the 
Ceramic Field. 


HAMBURG, N. Y. U.S. A. 


WILLSON PRODUCTS, Inc. 


Specialists in RESPIRATORY PROTECTION 


There is a 


WILLSON DUSTITE RESPIRATOR 


for every dusty operation in the Ceramic Industry 


Reading, Pa. 
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AMERICAN CERAMIC SOCIETY 


ALPHABETICAL LIST 
OF ADVERTISERS 


Page 
American Potash & Chemical Corp............ 14 
American Telephone and Telegraph Co....... 18 
Ceramic Color & Chemical Mfg. Co........... 
Chicago Vitreous Enamel Product Co......... 
Drakenfeld, B. F. & Co...... Inside Front Cover 
Hartford-Empire Co............ 16 
Journal Society of Glass Technology.......... 6 
Kentucky-Tennessee Clay Co........... 
McDanel Refractory Porcelain Co............ 10 
Metal & Thermit Corp....... Outside Back Cover 
Paper Makers Iniporting 
Pittspurgh Plate Glass 11 
Porcelain Enamel & Mfg. Co................. 2 
Recent Graduate.......... 
Simpson Foundry & Equipment Co. ......... 2 
Spinks, Clay Co... Inside Back Cover 
Standard Pyrometric Cone Co............... 3 
Tables Annuelles de Constantes.............. 15 


Glass House Refractories 


Flux Blocks 
Pots Open & Covered 
Refractory Blocks 
Highlands Pot Clays 


Prepared Mixes 
Special Batches 


JIM @ 


@ WE MAKE 


P. B. Sillimanite 


Standard Sizes and Shapes to 
Order 


@ WE USE OUR OWN 


PLATE GLASS COMPANY 


Refractories Division 
GRANT BUILDING, PITTSBURGH, PA. 
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ANOTHER 
O. HOMMEL ACHIEVEMENT 


They said, “‘It can’t be done .. . white frit on bare iron 
won't bond!”’ 


But Hommel did it! 


A special cobalt coating and a special E. G. frit are 
utilized, under a process protected by patents (granted or 
applied for) in the United States and foreign countries. 


One fire reduces the coating to a cobalt glass, establishes 
a true bond between the white enamel and the iron. 


Thus another Hommel achievement emerges, joins the 
other “‘impossible’’ things which this company made pos- 
sible: Weatherproof Overglaze Colors, Selenium Red 
Oxide for use in lead-bearing frits and fluxes, an Opacifier 
better than tin oxide, Aniline Varnish Stains—to men- 
tion only a few. As with all discoveries, these were 
first attacked—then accepted. 


Continuous research to find new materials, open new 
markets, bring new opportunities to customers, is con- 
ducted by this company. A representative will gladly 
discuss your frit and enameling problems with you. 
Just write. 


THE O. HOMMEL COMPANY, INC. 
209 FOURTH AVENUE, PITTSBURGH, PA. 
QUALITY FIRST—SINCE 1891 
A Full Line of Ceramic Colors and Materials 


| 
| 
| 
| 
} 
| 
| 
| 
ae 
| 
| 
| 
| 


12 BULLETIN OF THE 


TO THE RECENT CERAMIC GRADUATE | 


HERE’S AN OPPORTUNITY TO TEST YOUR 
ABILITY TO THINK QUANTITATIVELY 


CONSIDER THE FOLLOWING PRACTICAL PROBLEM 


You have been placed in full charge of a small business 
| with very little history but you believe excellent prospects. 
| The type of ware produced can be used by a rather large 
number of possible customers but at present its quality and 
usefulness are unknown to them. There is the possibility of 
branching out into other types of ware if a market can be 
created. Practically all your potential customers belong to 
| one association which the majority of your competitors 
have joined. The association offers a possibility of im- 
proving your ware and suiting it to its market. What 
percentage of the gross income of the business are you justi- 
fied in using for product and sales development under the I 
circumstances? How can such development be focused on 
the most important customers? 


| After you have answered the above questions, calcu- 
late the percentage of your gross income which would be 
represented by your membership fees in the American 
Ceramic Society and read the first paragraph again, realiz- 
ing that whether you like it or not you are in charge of a 
small business with excellent prospects—yourself! 


American Ceramic Society, 2525 N. High St., Columbus, Ohio 
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AMERICAN CERAMIC SOCIETY 


BONNOT SUPERIOR 
DE-AIRING 


PLEASES THE LEADERS 


The following summarized state- 
ments are from leading manufac- 
turers in various lines covering 
their use of Bonnot Vacuum Process 
Equipment. 


SEMI-VITREOUS TABLEWARE: “The use of your de- 
airing equipment IMPROVES OUR BODY TO A 
MARKED EXTENT .. . and renders the making or 
jiggering of the ware much easier. By reason of the 
improved quality of the ware and the much better 
workability of our material and the satisfaction of our 
jiggerman in handling the de-aired body, etc. ... 
we think this net represents a VERY IMPOR- 
TANT DEVELOPMENT.” 


ELECTRICAL PORCELAIN SPECIALITIES: ‘’Please 
be advised that the Bonnot De-Airing Unit which we 
urchased from you some time ago is ENTIRELY 
SATISFACTORY . .. and we are very pleased with 
the results we are obtaining from this machine.” 


VITRIFIED HOTELWARE: “We believe that the de- 
airing process is DECIDEDLY WORTH WHILE. It 
makes the jiggering much easier, the fired ware 
straighter, it reduces losses... . We are very MUCH 
PLEASED WITH THE EQUIPMENT, BELIEVE IT 
A MAJOR DEVELOPMENT in clay making—IN 
FACT THE GREATEST development since the intro- 
duction of pebble mills for vitrified china.” 


SPARK PLUGS: “De-Airing is certainly worth while to 
us as we COULD NOT OPERATE WITHOUT IT. 
. . . The advantages your machine offer are ESSEN- 
TIAL and we would certainly state that the de-airing 
of ceramic bodies is THE OUTSTANDING DE- 
VELOPMENT in body preparation over many years 
and your particular machine ACHIEVES THE DE- 
SIRED RESULTS EXCEEDINGLY WELL.” 


Submit your requirements. With- 
out obligation we shall gladly 
present our suggestions for better- 
ment of your process and prod- 
ucts. 


THE BONNOT COMPANY 


CANTON, OHIO 
Since 1891 


FELDSPARS 


of CONTROLLED Quality 


The quality of your product, 
whether it be whiteware, glass, 
enamel or other types of ce- 
ramics, depends on FELDSPARS 
that are uniform in mineralogi- 
cal and chemical composition at 
all times. 


CONSOLIDATED feldspars 
processed under UNIFORMITY 
CONTROL can be furnished to 
you according to your exacting 
specifications—-shipment after 
shipment. 


SAFEGUARD the quality of 
your products with CONSOLI- 
DATED FELDSPARS—pure, 
uniform, dependable and eco- 
nomical. 


PARTICLE sizes from strictly 
granular to minus 200 mesh. 


\ Consolidated feldspar Corporation 


Golding Sons Company ) 


TRENTON, NEW JERSEY 


\ 


OTHER PRODUCTS 


Cornwall Stone French Flint 


Quartz and Sand Flint 
Rock Quartz Delaware Clays 
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SYNCROLITE 


“Rutgers Brand” Synthetic Cryolite—the recognized Standard. 
Always available for spot delivery. 
Sole Agents for the United States and Canada. 


JUNGMANN & CO. 


Incorporated 


157 Chambers Street Barclay 7-5129 New York 


THREE ELEPHANT 


BORAX 


REG. U.S. PAT. OFF. REG. U.S. PAT. OFF. 


AND BORIC ACID 


GUARANTEED OVER 99.5% PURE 
AMERICAN POTASH & CHEMICAL CORPORATION 


70 Pine Street, New York 


Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground to meet specifications. 
Our Research Department with fully equipped laboratories is always at your service. 
WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 
Electric Furnace Plant { THOROLD, ONTARIO 
{ BLASDELL, N. Y. 


General Offices 
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Serving 
the 
Industry 


for 


50 Years 


FINEST UNIFORM QUALITY CLAYS 
PRODUCED UNDER LABORATORY CONTROL 


BALL CLAYS ENAMEL CLAYS SAGGER CLAYS WADCLAYS_ FIRE CLAYS 


KENTUCK Y-TENNESSEE CLAY COMPANY 
MAYFIELD, KENTUCKY 


Mines in Kentucky, Tennessee and Mississippi 


Numerical Documentation 


THE ANNUAL TABLES OF CONSTANTS (A.T.C.) 


AND NUMERICAL DATA 


Chemical, Physical, Biological, and Technological 


collect, classify, and publish, since 1910, everything in Pure and Applied 
Natural Sciences capable of being expressed by a number 


For the period 
1910-1929 ) the A.T.C. complete and 


since 
1928 } continue the International Critical Tables (I.C.T.) 


The A.T.C. are absolutely necessary to all scientists. 


They represent 


the only one complete documentation—the most inexpensive—the easiest to consult 
owing to an Index systematically arranged which enables one to locate at once the data required. 


For any information—any specimen—any volume on free examination 


Apply immediately to 
Other Countries 


Canada and U.S.A. 

The McGraw-Hill Book Company, Inc. M. C. MARIE 

370 Seventh Avenue 9, rue de Bagneux 
Paris VI° France 


New York, N. Y. 


Volumes published: 1st Series—I to V—1910-—1922 (5382 pages) and Index (382 pages) 
2nd “ VI to IX—1923-1929 (7884 pages) and Index to Vol. IX (124 pages) 


Specimens: Reprints of the following sections are sent free of charge: Spectroscopy—Electricity, Magnetism, 
and Electrochemistry—Radioactivity—Crystallography and Mineralogy—Biology—Engineering and Metal- 
lurgy — Colloids — Wireless — Photography — Geophysics — Combustible Gaseous Mixtures, Powders, and 


Explosives. 
English versions: Beginning with Volume VII, all explanations to the tables are given both in English 


and French. 
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HARTFORD-EMPIRE COMPANY 
HARTFORD, CONN. 


Engineers and Licensors 


STACKERS LEHRS 


Ceramic Kilns & Furnaces 


Designed 
Built 
Operated 


Our broad experience is at your 
service. 


We represent the Ferro Enamel 
Corporation, Cleveland, Ohio, 
as sales agents for its complete and 
successful line of ceramic glazes. 


ALLIED ENGINEERING 


FEEDERS FORMING MACHINES CONVEYORS COMPANY 


4150 E. 56th STREET CLEVELAND, OHIO 


(A SUBSIDIARY OF FERRO ENAMEL 
CORPORATION, CLEVELAND, O.) 


Ceramic 
Give 


We Manufacture— 
Pins 
Stilts 
Thimbles 
Spurs 
Saggers 
Crucibles 
Tile for Decorating Kilns 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 


We Sell— 


Ball Clay 
Sagger Clay | 
Wad Clay | 
Ground Fire Clay 
Bitstone 

Fire Brick 

Imported Paris White 
Domestic Whiting 
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SUNDAY AND MONDAY 

ATTRACTIONS 


COME SUNDAY FOR 
LOBBY CHATS 


Sunday, all day-—Registration and lobby 

chats broadening acquaintances. 

Sunday Night—President’s Reception 

An evening of good music. 

Monday Forenoon—Symposium on Firing 

a, of Ceramic Products, led by Pro- 
& fessor George H. Brown. 
|. The Basic Requirements of the Firing Process. 

By J. A. Doyle, W. S. Rockwell Co., 50 

Church St., New York, N. Y. 

Ieffects of Combustion Methods on the Tem- 

perature Uniformity of Kilns and Furnaces. 

By F. O. Suffron, A. G. A. Testing Lab., 

Cleveland, Ohio. 

Types of Kilns and Methods of Setting. By 

W.C. Stief, Mt. Clemens Pottery Co., Mt. 

Clemens, Mich. 

The Efficiency of Kilns. By F. A. Whitaker, 

General Ceramics Co., Keasbey, \. J. 

5. The Physics and Chemistry of the Firing 
Process. By J. B. Austin, Research Lab.., 
U.S. Steel Corp., Kearny, N. J. 

Monday Afternoon—Symposium on Ceramic Design. 


“py, 


Following rooms guaranteed available 
for this Meeting 


Singles 


Twins 


Parlors 


- 1. International Standardization of Colors. By 
Ridgewood, N. J. 

118 $4.00 6“ $ 7.00 2“ $ 9.00 ¢ cial I Desien in C 
120“ $450 12 $800 20“ $10.00 2. Commercial Importance of Design in Ceramic 
00 $5.00 24 $9.00 10 “ $15.00 Ware for Utilitarian Purposes. By Margaret 

3 9550 40“ $10.00 George, Buffalo Fine Arts Academy—Albright 
55 * $6.00 8 $12.00 Art Gallery, Buffalo, N. Y. 

12 © $7.00 3. Increased Sales through Design and Market- 
poe te _ ing Tests. By O. M. Forkert, The Cuneo 
458 103 39 Press, Chicago, II]. 
Note—Single rooms can accommodate two |. Photocolor Process for the Decoration’ of 


persons (1 large double bed); the rate for two 
persons is the single rate quoted plus $2.00. 


HOTEL STATLER 


BUFFALO, N. Y. 


Ceramic Ware. By Thomas S. Curtis, Indus- 
trial Research Lab., Huntington Park, Calif. 


JOHN DANIELS, JR. 


Sales Representative 
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AMERICAN CERAMIC 


Many times each day you reach for the 
telephone on your desk at the office or 
in its familiar spot at home. It is an old 
and trusted friend. You scarcely give a 
thought to what it means to a busy day. 

Yet suppose the telephone were not 
there! Suppose —for a week—or a month 
—you could not call anybody by tele- 
phone and nobody could call you! The 
whole machinery of business and the 
home would be thrown out of gear. 


SOCIETY 


WERE NOT THERE! 


Orders would be lost—efficiency and 
profits reduced. You would be out of 
touch with the world about you. 

America needs quick, reliable, efficient 
telephone service to get things done in 
the brisk, up-to-the-minute American 
manner. And it enjoys the best service 
in the world. 

Greater progress has been made in this 
country because of the Bell System’s one 
policy, one system and universal service. 


America leads in telephone service. In relation to population, there are six times as many 
telephones in this country as in Europe and the telephone is used nine times as much. 


TELEPHONE 


SYSTEM 
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H. C. SPINKS CLAY COMPANY 


Miners and Shippers of 


BALL, SAGGAR AND WAD CLAY 
NEWPORT, KY. 
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Sodium Antimonate 


For years M & T Sodium Antimonate 
has set the standard. The finest opaci- 
fier that modern methods can produce, 
it is always uniform, always pure. 
Every barrel of M & T Sodium Anti- 
monate is exactly the same, both chemi- 
cally and physically, as every other 


barrel. 


And, this quality opacifier is more eco- 
nomical. Rejects, due to off colors, 
become rarities. Whites, whether blue 
white, cream white or some other hue, 
do not vary a shade from one year’s end 
to the next where M & T Sodium Anti- 


monate is used. 


Our Ceramic Department will gladly 
help in solving your enameling prob- 
lems. Homer F. Staley is manger; 
R. R. Danielson, director of research. 
Metal & Thermit Corporation, 120 
Broadway, New York, N. Y. 
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